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1.  INTRODUCTION 


This  volume  of  the  report  deals  with  the  vegetative  (Forage 
Inventory)  component  of  the  Integrated  Resource  Inventory  of  the  Deep 
Basin  study  area.  The  emphasis  is  on  the  detailed  description  of  plant 
associations.  These  are  organized  by  ecoregion  and  discussed  in  terms  of 
their  environmental  relationships  within  the  ecoregion  concept, 

1.1  Purpose 

The  purpose  of  the  vegetation  inventory  is  to  classify  plant 
communities  into  relatively  discrete  groups;  plant  associations  and 
ecoregions,  which  indicate  sets  of  environmental  and  climatic  parameters. 
This  classification  can  be  used  by  resource  managers  who  are  interested 
in  the  biotic  potential  of  the  landscape  and  who  require  an  understanding 
of  the  vegetation  interactions  to  make  resource  decisions. 

To  accomplish  these  objectives  data  on  species  composition,  cover, 
vigor,  successional  status,  soils  and  related  environmental  factors  are 
collected  and  analyzed  as  described  below. 

1.2  Methods 

1 .2 .1  Fiel d Samp!  ing 

Prior  to  field  sampling,  background  information  from  previous 
resource  inventory  studies  was  collected  and  analyzed  to  provide  a 
preliminary  vegetation  stratification  of  the  study  area.  This  includes 
physical  land  data  from  the  Land  Classification  Section,  ecological  land 
classification  data  from  the  Resource  Appraisal  Section,  Soil  Survey 
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(Twardy  and  Corns,  1980)  and  forest  cover  data  from  the  Phase  III  Forest 
Inventory  Group.  Representative  field  plots  were  subsequently 
established  within  each  forest  cover  type  to  determine  the  plant 
communities  as  they  relate  to  different  site  conditions.  The  locations 
of  the  plots  were  determined  from  aerial  photographs  and  coincided  with 
soil  observations  where  possible. 

At  each  site,  a 20  x 20  m plot  was  established  to  determine  the 
tree  species  composition,  percent  cover  and  vigor.  A 5 x 5 m plot  was 
used  to  inventory  the  shrub  layer  and  a 20  m transect  with  five  1 x 0.5  m 
plots  was  employed  to  determine  forb,  grass,  moss,  and  lichen  species 
cover.  The  plant  species  were  listed  according  to  the  following 
vegetation  layers: 

A^  “ dominant  tree  including  main  canopy 
A2  " understory  trees  over  5.0  m tall 
E - epiphytes 

- tall  shrub  and  tree  regeneration  » 2.5  to  5.0  m tall 
B2  ” low  shrubs  and  tree  regeneration  less  than  2.5  m tall 
C “ forb  species 

6 “ graminoids  =■  grass  and  grass^like 
D -»  mosses 
L “ 1 ichen 

Other  site  information  collected  includes:  elevation,  slope 

gradient,  aspect,  exposure,  shape  of  slope,  microrelief,  soils,  parent 
materials,  ecological  moisture  regime,  ecological  nutrient  regime, 
drainage  conditions,  flood  hazard,  site  disturbance,  surface  substrate 
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age  and  height  of  the  forest  stand  and  general  consents  about  the 
site. 

1.2.2  Data  Analysis 

The  plot  data  was  grouped  by  species  composition,  that  is,  plots 
having  similar  species  presence  and  cover  values,  to  define  plant 
associations. 

The  analysis  of  the  data  was  conducted  using  the  K1 inka-Phel ps 
Vegetation  Program  and  the  Environmental  Site  Program.  A detailed 
description  of  the  programs  and  the  actual  tables  are  given  in  Appendix 

B. 
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2.  PLANT  ASSOCIATIONS  AND  ECOREGIONS 


There  are  44  plant  associations  recognized  in  the  six  ecoregions 
within  the  Deep  Basin  study  area.  The  ecoregions  are  based  on  the  broad 
concepts  presented  in  Ecoregions  of  Alberta  (Strong  and  Leggat,  1981) 
with  revisions  made  possible  by  more  intensive  fieldwork  and  the 
inclusion  of  characteristic  plant  associations  on  modal  sites  as 
definitional  criteria.  The  ecoregion  lines  are  presented  on  the 
Ecological  Land  Classification  maps  accompanying  this  report. 

The  plant  associations  are  distributed  among  ecoregions  as 
fol  lows: 


Boreal  Mixedwood  - 13 
Boreal  Foothills  - 8 
Boreal  Uplands  - 11 


- 11 
- 10 


Subalpi ne 
A1 pine 
Montane 


- not  differentiated 

- 2 


The  distinguishing  features  of  each  ecoregion,  its  characteri stc 
plant  associations  and  a discussion  of  interrelationships  follows  below 
with  detailed  vegetation  tables  and  environmental  tables  for  each 
association  given  in  Appendix  D. 


2,1  Boreal  Mixedwood 


The  Boreal  Mixedwood  Ecoregion  (Ecoregion  8,  Strong  and  Leggat) 
occurs  in  the  northern  portion  of  the  study  area  (Figure  2,  Vol.  1)  at 
lower  elevations  than  the  Boreal  Foothills  Ecoregion  (below  approximately 
860  m asl ) . 
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The  climate  of  this  ecoregion  is  continental.  More  than  70%  of 
yearly  precipitation  is  received  during  the  summer  months  with  July  being 
the  wettest  month.  Winter  temperatures  are  colder  than  other  ecoregions 
in  the  study  area  with  Chinooks  not  as  important  to  the  winter  climate. 
Specific  climatic  parameters  for  stations  with  each  study  area  are  shown 
in  Appendix  E. 

The  topography  of  the  area  is  level  to  undulating. 

Glaciolacustrine  materials  dominate  as  this  is  a former  glacial  lake 
basin. 

Aspen  dominates  the  forest  vegetation  on  moderately  well -drained 
modal  sites  with  luvisolic  soils  in  this  ecoregion,  Understory 

vegetation  typically  consists  of  a well  developed  deciduous  shrub  layer 
of  rose  and  low-bush  cranberry  and  a variety  of  herbaceous  plants  and 
grasses.  The  moss  layer  is  usually  sparse.  Secondary  succession  is  by 
white  spruce,  although  a high  frequency  of  fires  has  slowed  its 
establishment  over  large  portions  of  the  ecoregion  in  the  study  area. 
Invasion  by  spruce  will  be  slow  due  to  lack  of  an  adequate  seed  source  in 
many  areas.  As  aspen  stands  succeed  to  white  spruce  the  shrub  and  herb 
layers  tend  to  decrease  in  cover  while  the  moss  layer  increases. 

Balsam  poplar  occurs  on  imperfectly  drained  sites  with  gleyed 
luvisolic  and  gleysolic  soils.  Aspen  and  white  spruce  are  often  a 
component  of  these  stands.  Understory  vegetation  is  generally  more  lush 
than  on  modal  sites  with  the  presence  of  bracted  honeysuckle  and  red 
osier  dogwood  reflecting  higher  moisture  availability.  Succession  to 
white  spruce  would  be  expected  to  be  faster  on  these  moisture  sites  but 
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vegetation  competition  from  shrub  and  herb  layers  slows  seedling 

establ i shment. 

Lodgepole  pine  is  restricted  to  dry  sites  with  coarse  textured 

eolian  and  gl aciofluvial  materials.  Shrub  and  forb  layers  are  generally 
poorly  developed  on  these  sites  with  lichens  commonly  occurring.  Soils 
are  dominantly  Eluviated  Eutric  Brunisols,  with  some  Brunisolic  Gray 
Luvisols. 

Poorly  drained  areas  support  black  spruce  and  tamarack  wetlands 

with  some  sedge  meadows  and  open  shrubland  occurring  depending  on  local 
drainage  conditions.  Gleysols  and  organic  soils  are  common  at  these 

sites. 


There  are  13  associations  described  for  the  Boreal  Mixedwood  in 
this  study.  Of  these,  three  represent  near  modal  conditions,  four  occur 
on  imperfectly  drained  soils,  two  are  wetland  associations  and  four  occur 
under  rapidly  to  well  drained  conditions. 

The  upper  elevation  of  the  Boreal  Mixedwood  Ecoregion  in  this 
study  area  is  approximately  860  m.  Below  this  elevation  lodgepole  pine 
ceases  to  be  a component  of  aspen  stands  on  model  sites.  The  dry 
mixedwood  subregion  of  the  ecoregion  was  identified  by  Strong  and  Leggat 
in  the  northern  portion  of  the  study  at  lower  elevations.  There  were  no 
vegetation  differences  observed  in  this  study  to  substantiate  this  split; 
however,  further  study  is  required  to  verify  its  occurrence. 
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2.1.1  Trembling  Aspen/Low-bush  Cranberry/Dewberry 

(Populus  tremuloides/Vibernum  edule/Rubus  pubescens) 


Site  Characteristics 


Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Submesic  to  subhygric 
Submesotrophic  to  permesotrophic 
0-9 

Variabl e 
650  - 825 
27 


Soil  Characteristics 


Parent  material  : 
Texture  (B  horizon): 
Drainage  : 
pH  (B  horizon)  : 
Sol  1 s : 


GL,  M,  6F,  E 
Fine  to  coarse  textured 
Well  to  moderately  well 
6.0  (4-8) 

O.GL,  GLSZ.GL,  GL.GL,  BR.GL,  E.EB,  E.OYB 


This  association  is  wide-spread  over  a large  portion  of  the 
Mixedwood  Ecoregion  in  the  study  area  on  level  to  very  gently  sloping 
topography.  It  represents  the  modal  site  conditions  for  the  ecoregion 
although  it  occurs  on  a relatively  wide  range  of  parent  materials. 
Because  slopes  are  low,  aspect  does  not  have  a significant  influence  on 
vegetation  composition.  Well  to  moderately  well  drained,  medium  to 
fine  textured  soils  are  typical.  The  dominant  parent  material  is 
glaciolacustrine  or  glaciolacustrine  overlain  by  thin  veneers  of  eolian 
or  gl aciofluvial  materials. 


Characteristic  Species 


Layer  Species 

Tree  Populus  tremuloides  Trembling  aspen 


Shrub 


Rosa  acicularis 
Ylbumum  edule 
Lonicera  involucrata 


Prickly  rose 
Low-bush  cranberry 
Bracted  honeysuckle 
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Layer 


Species 


Forb 


Lathyrus  ochroleucus 
Rubus  pubescens 
Cornus  canadensis 
Fragaria  virginiana 
Aster  conspicuus 
Maianthemum  canadense 

Galium  boreal e 
Epiloblum  angusti folium 
Pyrola  asarifolia 
Petasites  palmatus 
Linnaea  borealis 


Peavine 
Dewberry 
Bunchberry 
Strawberry 
Showy  aster 
wnd  lily-of-the 
valley 

Bedstraw 
Fire weed 

Pink  wintergreen 
Coltsfoot 
Twinf lower 


Trembling  aspen  dominates  the  tree  layer  in  this  association 
with  significant  components  of  balsam  poplar  and  white  spruce  also 
present.  White  spruce  is  often  present  as  regeneration  and  it  would 
form  the  overstory  in  climax  stands  on  these  sites.  The  shrub  layer 
generally  has  high  cover  and  consists  primarily  of  rose  and  low-bush 
cranberry  with  bracted  honeysuckle  commonly  occurring.  The  forb  layer 
is  also  well  developed  with  a variety  of  species  present.  Grass  cover 
is  moderate  with  hairy  wild  rye  and  Cal amagrostis  spp.  occurring 
regularly.  The  heavy  shrub  and  forb  layer  and  the  presence  of 
deciduous  leaf  litter  restricts  development  of  the  moss  layer. 

2.1.2  Trembling  Aspen/Prickly  Rose/Peavine 

(Populus  tremulo ides/ Rosa  acicularis/Lathyrus  ochroleucus) 


Site  Characteristics 


Moisture  regime 
Nutrient  regime 
Slope 
Aspect 
El evation 
Number  of  plots 


Mesic  to  subxeric 
Mesotrophic  to  submesotrophi c 
0-10 

Variabl e 
660-970 
6 


9 


Son  Characteristics 


Parent  material  : E,  GF 

Texture  (B  horizon):  Moderately  fine  to  coarse 

Drainage  : Well  to  rapid 

pH  (B  horizon)  : 6=7  (6-8) 

Soils  : E=EB,  BR.GL,  0=EB,  PZ,GL 


This  association  has  limited  occurrence  in  the  study  area  as  it  is 
restricted  to  drier  sites  with  coarse-textured  soils.  Submesic  to 
subxeric  moisture  regimes  and  well  to  rapidly  drained  soils  are  dominant. 
The  topography  ranges  from  level  to  moderately  sloping  although  most 
sites  occur  on  level  topography.  This  association  indicates  drier  site 
conditions  than  the  Trembling  Aspen/Low-bush  Cranberry/Dewberry 
association  (Section  2.1.1). 


Characteristic  Species 


Layer 


Tree 

Shrub 


Forb 


Grasses 


Species 

Populus  tremuloides 

Rosa  aclcularls 
Spiraea  betufolia 

Lathy rus  ochroleucus 
Halanthemum  canadensis 

Eplloblum  angusti foil urn 
Cornus  canadensis 
Linnaea  borealis 
Aster  conspicuus 
Pyrola  asarifolla 
Aral  la  nudicaulys 
Orthilla  secunda 

Elymus  innovatus 


Trembling  aspen 

Prickly  rose 
White  meadowsweet 

Peavine 

Wild  lily-of-the 
valley 
Fi reweed 
Bunchberry 
Twinf lower 
Showy  aster 
Pink  winter green 
Wild  sarsaparilla 
One  sided  wintergreen 

Hairy  wild  rye 


Trembling  aspen  dominates  the  tree  layer  in  this  association, 
however,  white  spruce  and  lodgepole  pine  may  form  a significant  component 
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of  the  overstory.  The  presence  of  lodgepole  pine  indicates  the  drier 
site  conditions  occurring  here.  Rose  and  white  meadowsweet  dominate  the 
moderately  developed  shrub  layer.  Low-bush  cranberry  and  bracted 
honeysuckle  cover  is  low  while  saskatoon  and  buffalo-berry  are  more 
common,  indicating  drier  site  conditions.  The  forb  layer  is  well- 
developed,  however,  species  reflecting  a dry  environment  have  greater 
cover  than  in  the  Aspen/Low-bush  Cranberry/Dewberry  association. 
Grasses,  particularly  hairy  wild  rye,  are  more  prevalent.  The  moss  layer 
is  very  poorly  developed  in  this  association. 

2 ..1.3  Trembling  Aspen-Balsam  Popl ar/Bracted  Honeysuckle/Dewberry 

(Populus  tremuloides/Lonicera  involucrata/Rubus  pubescens) 


Site  Characteristics 


Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Subhygric  to  subhydric 
Mesotrophic  to  permesotrophic 
0-7 

Variabl e 
640-840 
12 


Soil  Characteristics 


Parent  material 
Texture  (B  horizon) 
Drainage 
pH  (B  horizon) 

Soils 


GL,  GF,  M,  E,  F 
Moderately  fine  to  coarse 
Imperfect  to  moderately  well 
7.3  (5-8) 

O.LG,  O.HG,  GLBR.GL,  GL.EB,  O.EB,  GL.GL,  O.GL 


This  association  is  relatively  wide-spread  in  the  area  on  level  to 
gently  sloping  topography.  Imperfect  drainage  conditions  predominate  and 
soils  are  usually  either  gleysols  or  gleyed  phases  of  the  luvisolic  and 
brunisolic  order.  Parent  materials  and  textures  are  variable,  however, 
the  overriding  factor  responsible  for  species  composition  is  imperfect 
soil  drainage  and  abundant  soil  moisture. 
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This  association  is  relatively  wide-spread  in  the  area  on  level  to 
gently  sloping  topography.  Imperfect  drainage  conditions  predominate  and 
soils  are  usually  either  gleysols  or  gleyed  phases  of  the  luvisolic  and 
brunisolic  order.  Parent  materials  and  textures  are  variable,  however, 
the  overriding  factor  responsible  for  species  composition  is  imperfect 
soil  drainage  and  abundant  soil  moisture. 


Characteristic  Species 


Layer  Species 


Tree 


Populus  tremuloldes 
Populus  balsamifera 


Trembling  aspen 
Balsam  poplar 


Shrub  Viburnum  edule 

Lonicera  involucrata 
Rosa  acicularis 
Cornus  stolonifera 


Low-bush  cranberry 
Bracted  honeysuckle 
Prickly  rose 
Red-osier  dogwood 


Forb  Rubus  pubescens 

Aral  la  nudicaulls 
Cornus  canadensis 


Dewberry 

Wild  sarsaparilla 
Bunchberry 


Trembling  aspen  and  balsam  poplar  share  dominance  in  the  tree 
overstory  occurring  in  this  association.  The  presence  of  balsam  poplar 
in  significant  amounts  is  indicative  of  the  increased  soil  moisture 
present.  Low-bush  cranberry,  bracted  honeysuckle,  rose  and  red  osier 
dogwood  share  dominance  in  the  well  developed  shrub  layer,  Bracted 
honeysuckle  and  red  osier  dogwood  are  indicators  of  moist  site 
conditions.  The  forb  layer  is  wel 1 -developed  with  the  overall  species 
composition  reflecting  the  moisture  status.  White  spruce  is  sporadically 
present  as  regeneration  and  would  be  expected  to  form  the  climax 
community  on  these  sites.  While  the  moist  sites  favor  the  growth  of 
spruce,  the  heavy  shrub  and  forb  layers  provide  severe  competition  for 
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white  spruce  seedlings  which  will  likely  slow  success! onal  rates  to  a 
significant  degree. 

2.1.4  Trembling  Aspen/Beaked  Hazelnut/Wild  Sarsaparilla 

(Populus  tremuloides/Corylus  cornuta/Ara1 ia  nudicaulis) 


Site  Characteristics 


Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Me sic  to  submesic 
Submesotrophic  to  permesotrophi c 
0=6 

Variabl e 

540=690 

4 


Soil  Characteristics 

parent  materials  : GF,  F 

Texture  (B  horizon):  Moderately  fine  to  coarse 

Drainage  : Well  to  moderately  well 

pH  (B  horizon)  : 7.0 

Soils  : E.EB,  CU.R,  O.GL 

This  association  occurs  to  a limited  extent  in  the  study  area  at 
the  lower  elevations  of  the  Mixedwood  Ecoregion.  Its  distribution 
appears  to  be  limited  to  river  valley  locations  on  gl aciofl uvial  and 
fluvial  terraces  with  well  drained  conditions.  The  combination  of 
slightly  drier  than  normal  site  conditions  for  the  Mixedwood  region,  and 
the  warmer,  lower  elevation,  river  valley  locations  may  be  responsible 
for  the  development  of  this  association. 


Characteristic  Species 


Layer  Species 

Tree  Populus  tremuloides  Trembling  aspen 

Picea  glauca  White  spruce 
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Layer 

Species 

Shrub 

Corylus  cornuta 

Beaked  hazelnut 

Rosa  acicularis 

Prickly  rose 

Amelanchier  alnifolia 

Saskatoon 

Viburnum  edule 

Low“bush  cranberry 

Prunus  virginlana 

Choke  cherry 

Symphorlcarpos  albus 

Snowberry 

Forb 

Aral i a nudicaulls 

Wild  sarsaparilla 

Cornus  canadensis 

Bunchberry 

Rubus  pubescens 

Dewberry 

Linnaea  borealis 

Twinf lower 

Malanthemum  canadense 

Wild  lily-of-the- 
valley 

Galium  boreal e 

Bedstraw 

Lathyrus  ochroleucus 

Pea vine 

Mertensla  paniculata 

Tall  mertensia 

Petasites  palmatus 

Coltsfoot 

Grass 

Elymus  Innovatus 

Hairy  wild  rye 

Trembling  aspen  is  dominant  in  the  tree  layer  with  white  spruce  and 
balsam  poplar  occurring  sporadically.  White  spruce  is  occasionally  found 
as  regeneration  indicating  eventual  succession  to  this  species.  The  shrub 
layer  is  generally  heavy  with  beaked  hazelnut,  rose  and  saskatoon  being 
dominant  which  would  indicate  drier  site  conditions  than  is  common  for 
this  portion  of  the  mixedwood.  Wild  sarsaparilla  dominates  the  well- 
developed  forb  layer  with  a variety  of  other  species  also  occurring.  The 
grass  layer  is  poorly  developed  and  the  moss  layer  is  almost  non-existant. 
The  overall  combination  of  species  In  this  association  indicate  that 
warmer,  drier  conditions  are  present  at  these  sites. 
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2.1.5  Trembling  Aspen/Thimbleberry/Wild  Sarsaparilla 

(Populus  tretnuloldes/Rubus  parviflorus/Aral ia  nudicaulis) 


Site  Characteristics 


Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Me  sic  to  subhygric 
Mesotrophic  and  permesotrophi c 
2-16 

Variable 

765-900 

5 


Soil  Characteristics 

parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


GF,  M,  GL,  E 

Moderately  fine  to  coarse 
Moderately  well  to  well 
6.4  (6-7) 

BR.GL,  E.EB 


This  association  has  limited  distribution  in  the  study  area  on 
nearly  level  to  moderate  slopes  with  variable  parent  materials.  Textures 
vary  from  coarse  to  moderately  fine  in  the  B horizon,  however,  there  is 
often  a change  in  texture,  from  coarse  to  fine,  within  the  soil  profile 
that  acts  as  a restricting  layer  along  which  seepage  water  flows.  Soils 
are  predominantly  moderately  well  to  well  drained  and  nutrient  regimes 
are  mesotrophic  to  permesotrophi c.  Seepage  is  expected  to  occur  at  these 
sites  in  periods  of  heavy  rainfall,  however  it  would  be  short-lived  in 
duration. 


Characteristic  Species 


Layer  Shrub 


Tree 


Populus  tremuloides 


Trembling  aspen 


Shrub 


Rubus  parviflorus 
Viburnum  edule 
Rosa  acicularis 
Spiraea  betuli folia 


Thimbleberry 
Low-bush  cranberry 
Prickly  rose 
White  meadowsweet 
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Layer 


Species 


Forbs 

Aral i a nudicaulis 

Wild  sarsaparilla 

Epllobium  angustifol ium 

Fi reweed 

Aster  conspicuus 

Showy  aster 

Lathyrus  ochroleucus 

Peavine 

Smilacina  racemosa 

False  Solomon' s- 
" seal 

Cornus  canadensis 

Bunchberry 

Rubus  pubescens 

Dewberry 

Mertensia  paniculata 

Tall  mertensia 

Malanthemum  canadense 

Wild  lily-of-the 
valley 

Grass 

Calamagrostis  stricta 

Northern  reed  gra 

Trembling  aspen  is  dominant  in  the  overstory  of  this  association, 
however,  balsam  poplar  often  forms  a significant  component.  The  shrub 
layer  is  very  wel 1 -devel oped  with  thimbleberry  dominating.  Alder  occurs 
sporadically  indicating  that  seepage  conditions  are  present.  The  forb 
layer  is  also  very  heavy  and  consists  of  species  that  indicate 
nutrient-rich  conditions.  The  grass  and  moss  layers  are  generally  poorly 
developed. 

This  association  extends  to  some  degree  into  the  lower  portions  of 
the  Boreal  Foothills,  probably  as  a result  of  the  moisture  associated 
with  the  foothills  topography. 


2.1.6  Lodgepole  Pine/Blueberry/Lichen 

(Pinus  contorta/VaccInlum  myrtnioldes/Cladonia  spp). 


Site  Characteristics 


Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Xeric  to  subxeric 
Submesotrophic  to  oligotrophic 
0-5 

Variabl e 
880 
6 
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Soil  Characteristics 


Parent  materials  : E,  GF 

Texture  (B  horizon):  Coarse 

Drainage  : Well  to  rapidly 

pH  (B  horizon)  : 5.6  (5-6) 

Soils  : E.EB,  E.DYB 

This  association  has  limited  occurrence  mainly  on  eolian  deposits 
in  the  study  area.  Slopes  vary  from  level  to  gentle.  The  association 
represents  xeric  conditions  with  rapidly  drained  soils  and  poor  nutrient 
status  due  to  the  coarse  parent  materials. 

Characteristic  Species 


Layer 

Species 

Tree 

Pinus  contorta 

Lodgepole  pine 

Shrub 

Vaccinium  nyrtilloides 
Rosa  acicularis 

B1  ueberry 

Prickly  rose 

Forb 

Vaccinium  vitis-idaea 
Maianthemum  canadense 

Bog  cranberry 
Wild  lily-of-the 
val 1 ey 

Moss 

Pleurozium  schreberi 

Schreber' s moss 

Lichen 

Cladina  mitis 

Reindeer  moss 

Lodgepole  pine  is  dominant  in  the  open  tree  layer.  Aspen  and 
white  spruce  occur  occasionally,  however,  lodgepole  pine  is  expected  to 
remain  dominant  over  time  as  this  association  can  be  considered  an 

edaphic  climax.  The  shrub  and  forb  layers  have  low  cover  due  to  the 

xeric  conditions  present  at  these  sites.  Vaccinium  species  and 
bearberry  are  present  in  these  layers  indicating  the  dry,  acidic 

environment.  The  moss  layer  has  very  low  cover  in  this  association  while 

the  lichen  layer  is  better  developed  than  in  other  associations. 
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2.1o7  Lodgepole  Pine/Feathermoss 

(Pinus  contorta/Pleurozium  schreberl) 


Site  Characteristics 

Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon) 
Drainage 
pH  (B  horizon) 

Soils 


Subxeric  to  submesic 
Submesotrophic  to  mesotrophic 
0 


GF,  E,  F 

Coarse  to  moderately  fine 
Well  to  rapid 
5, 0-7.0- 

E.EB,  BR.GL,  PZ.GL 


805-845 

7 


This  association  occurs  to  a limited  extent  in  the  study  area  on 
well  to  rapidly  drained  level  gl aciofluvial  deposits.  Moisture  regimes 
are  usually  subxeric  and  nutrient  regimes  submesotrophic , with 
mesotrophic  conditions  occurring  on  the  finer  textured  materials.  Soil 
moisture  holding  capacity  is  somewhat  greater  on  sites  supporting  this 
association  than  on  sites  supporting  the  Pine/Blueberry/Lichen 
association  due  to  generally  finer  soil  textures. 

Characteristic  Species 


Layer 

Species 

Tree 

Pinus  contorta 

Lodgepole  pine 

Shrub 

Yaccinium  myrti 1 1 oi des 
Rosa  acicularis 

Ledum  groenlandicum 

B1 ueberry 
Prickly  rose 
Labrador  tea 

Forb 

Linnaea  borealis 

Cornus  canadensis 
Yaccinium  vitis-idaea 

Twinf lower 
Bunchberry 

Bog  cranberry 
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Layer 


Species 


Grass 

Elymus  innovatus 

Hairy  wild  rye 

Moss 

Pleurozium  schreberi 

Schreber ' s moss 

Hylocomium  splendens 

Stair-step  moss 

Ptilium  crista- 
castrensis 

Knights  plume  me 

Lichen 

Peltigera  aphthosa 

Studded-1 eather 

1 ichen 

Lodgepole  pine  dominates  the  tree  canopy  in  this  association  with 
trembling  aspen,  black  spruce  and  white  spruce  occurring  sporadically. 
Black  spruce  is  relatively  common  as  regeneration  in  this  association 
indicating  probable  succession  toward  this  species.  The  shrub  layer  is 
moderate  with  ericaceous  shrubs  dominating.  Buffalo-berry  is  present 
with  high  cover  at  some  of  the  sites.  The  forb  layer  has  low  species 
diversity  and  cover  as  has  the  grass  layer.  The  moss  layer  is  generally 
well  developed  with  feathermosses  dominating. 

The  species  composition  of  this  association  reflects  the  dry 
nature  of  the  sites  where  it  occurs.  However,  the  shrub,  forb  and  moss 
layers  are  better  developed  than  the  Lodgepole  Pine/Blueberry/Lichen 
association  previously  discussed. 

2.1.8  Lodgepole  Pine/Low-bush  Cranberry/Wil d Sarsaparilla 

(Pinus  contorta/Viburnum  edul e/Aral i a nudicauHs) 


Site  Characteristics 

Moisture  regime 

Mesic  to  submesic 

Nutrient  regime 

Submesotrophic  to  mesotrophic 

Slope 

4-12 

Aspect 

Northerly 

Elevation 

780-820 

Number  of  plots 

3 
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Soil  Characteristics 


Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


E,  F 

Moderately  fine  to  coarse 
Well 

6.3  (6-7) 

E.EB,  BR.GL 


This  association  is  found  to  a limited  extent  in  the  study  area  on 
very  gentle  to  moderate  slopes.  Parent  materials  are  eolian  veneers  over 
glaciofluvial  deposits  and  fluvial  deposits.  Moisture  regimes  are 
slightly  more  mesic  than  the  Pine/Feathermoss  or  Pine/Blueberry/Lichen 
association  as  the  soils  are  somewhat  finer  textured  and  sites  are 
generally  north-facing.  These  sites  may  also  be  receiving  some  seepage 
water  from  upslope  as  they  occur  in  mid-slope  positions. 

Characteristic  Species 


Layer 


Species 


Tree 


Pinus  contorta 


Lodgepole  pine 


Shrub 


Viburnum  edule 
Rosa  acicularis 
Spiraea  betullfolia 
Picea  glauca 


Low-bush  cranberry 
Prickly  rose 
White  meadowsweet 
White  spruce 


Forb 


Aral  la  nudicaulis 
Cornus  canadensis 
Linnaea  borealis 


Wild  sarsaparilla 
Bunchberry 
Twinf lower 
Wild  l1ly-of“the» 
valley 

Pink  wintergreen 
Sweet-scented 
bedstraw 

Kidney-leaved  violet 


Haianthemum  canadense 


Pyrola  asarifolla 
Galium  triflorus 


Viola  renifolia 


Moss 


Pleurozium  schreberi  Schreber's  moss 

Hylocomium  splendens  Stair-step  moss 

Ptilium  crista-castrensis  Knights  plume  moss 
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Lodgepole  pine  dominates  the  tree  layer  in  this  association  with 
white  spruce  and  trembling  aspen  commonly  occurring.  White  spruce 
regeneration  is  often  present  indicating  succession  toward  stands 
dominated  by  this  species.  The  shrub  layer  is  wel 1 -devel oped  with 
low-bush  cranberry,  prickly  rose  and  white  meadowsweet  dominating.  White 
birch,  alpine  fir  and  wild  red  raspberry  are  often  present  as  well  in  the 
shrub  layer.  The  forb  layer  is  moderately  well  developed  with  a variety 
of  species  occurring.  The  moss  layer  is  relatively  light  possibly  as  a 
result  of  dry  surface  layers  in  the  soil  profile. 

This  association  represents  a transition  from  the  aspen 
associations  to  the  pine  associations  in  the  Mixedwood  Ecoregion.  The 
understory  vegetation  more  closely  resembles  that  of  aspen  communities 
than  pine  communites  while  the  presence  of  lodgepole  pine  indicates 
somewhat  drier  than  mesic  conditions. 


2.1.9  Black  Spruce-Lodgepol e Pine/Labrador  Tea/Feathermoss 

(Picea  mariana-Pinus  contorta/Ledum  groenlandicum/ 
Pleurozium  schreben*  ) 


Site  Characteristics 


Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Subhygric 
Submesotrophi c 
0-5 

Variabl e 

805-850 

7 


Soil  Characteristics 


Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


GF,  E,  M 
Fine  to  coarse 

Moderately  well  to  imperfect 
6.4  (5-7) 

GLBR.GL,  BR.GL,  O.LG,  GL.EB,  GL.GL 
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This  association  occurs  to  a limited  extent  on  level  to  very 
gently  sloping  topography  in  lower  slope  positions  in  the  Boreal 
Mixedwood.  Subhygric  moisture  conditions  and  moderately  well  to 

imperfect  drainage  conditions  are  characteristic.  The  soils  often  have 
finer  textured  lower  horizons  which  impede  percolation  of  water  and 
compensate  for  the  coarse  texture  often  found  in  the  upper  horizons. 
Seepage  is  often  present  as  well.  The  soils  are  generally  gleyed  phases 
of  luvisolic  soils  or  gleysols. 


Characteristic  Species 


Layer  Species 


Tree 


Shrub 


Forb 


Moss 


Picea  marl ana 
Pinus  contorta 

Ledum  groenlandicum 
Picea  marl ana 
Yaccinlum  myrtnioides 
Rosa  acicularis 
Lonicera  involucrata 


Black  spruce 
Lodgepole  pine 

Labrador  tea 
Black  spruce 
Blueberry 
Prickly  rose 
Bracted  honeysuckle 


Cornus  canadensis 
Linnaea  borealis 
Yaccinlum  vltls-ldaea 

Pleurozium  schreberi 
Hylocomium  splendens 
Pti  1 1 urn  cri  sta-castrei 


Bunchberry 
Twinf lower 
Bog  cranberry 

Schreber's  moss 
Stair»step  moss 
Knight's  plume  moss 


This  association  is  characterized  by  moderately  well  stocked 
stands  of  black  spruce  and  lodgepole  pine.  The  shrub  layer  is  variable 
in  cover  (well  to  poorly  developed);  labrador  tea  is  the  most  abundant 
constant  species.  Bunchberry,  twinflower  and  bog  cranberry  are  constant 
species  with  low  cover  in  the  forb  layer  which  in  general  exhibits  low 
cover  values.  Grasses  and  graminoids  are  present  but  with  low  constancy 
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and  very  low  coverage.  The  moss  layer  is  wel  1 -devel  oped  and 
feathermosses  are  dominant.  The  plant  species  occurring  in  this 
association  are  generally  associated  with  acidic,  moist  habitats. 


Stands  belonging  to  this  association  are  relatively  young  (45-87 
years).  Black  spruce  regeneration  is  good  and  pine  regeneration  is  very 
poor,  indicating  that  in  the  absence  of  fire  or  other  disturbance  nearly 
pure  stands  of  black  spruce  may  develop. 


2.1,10  White  Spruce/Bracted  Honeysuckle/Dewberry 

(Picea  glauca/Lonicera  involucrata/Rubus  pubescens) 


Site  Characteristics 


Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Hygric  to  mesic 

Mesotrophic  to  permesotrophi c 

0-5 

Northerly 

695-805 

5 


Soil  Characteristics 


Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


GF,  M,  F 

Moderately  fine  to  fine 

Imperfect 

5.6  (5-7) 

O.LG,  GL.GL,  GLBR.GL,  E.EB 


This  association  occurs  sporadically  in  the  study  area  on  level  to 
gently  sloping  topography.  Imperfect  drainage  conditions  and  subhygric 
moisture  regimes  are  most  common.  Soils  are  generally  gleysols  or  gleyed 
phases  of  luvisolic  soils.  The  association  can  be  found  on  a variety  of 
parent  materials,  however,  the  moisture  and  nutrient  regimes  are  the 
overriding  factors  controlling  its  distribution. 
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Characteristic  Species 


Layer  Species 


Tree 


Shrub 


Forb 


Moss 


Picea  glauca 
Populus  tremuloides 

Lonicera  involucrata 
Viburnum  edule 
Rosa  acicularis 

Cornus  canadensis 
Rubus  pubescens 
Mi tel la  nuda 
Linnaea  boealis 


White  spruce 
Trembling  aspen 

Bracted  honeysuckle 
L0W“bush  cranberry 
Prickly  rose 

Bunchberry 
Dewberry 
Bishop's  cap 
Twinf lower 


Ptilium  crista-castrensis  Knight's  plume  moss 
Pleurozium  schreberi  Schreber's  moss 

Hylocomium  splendens  Stair-step  moss 


White  spruce  dominates  the  tree  layer  with  trembling  aspen  and 
balsam  or  alpine  fir  commonly  occurring.  Regeneration  is  by  white  spruce 
and  balsam  or  alpine  fir  indicating  future  succession  to  these  species. 
The  shrub  layer  generally  has  low  cover  and  the  species  composition 
reflects  the  moist  site  conditions  (for  example,  bracted  honeysuckle  as  a 
dominant  shrub  reflects  abundant  soil  moisture).  The  forb  layer  has 
moderate  cover  as  does  the  moss  layer. 


2.1.11  Black  Spruce/Labrador  Tea/Feathermoss 

(Picea  marlana/Ledum  grc&enlandIcym/PleurozIum  schreberi) 


Site  Characteristics 


Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Subhydric  to  hygric 
Submesotrophic  to  mesotrophic 
0-1 


695-850 

6 
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Soil  Characteristics 


Parent  material  : 0,  GL 

Texture  (B  horizon):  Moderately  fine  to  fine 
Drainage  : Imperfect  to  very  poor 

pH  (C  horizon)  : 7.0  (6-8) 

Soils  : T.M,  O.LG 


This  association  occurs  commonly  in  the  Boreal  Mixedwood  on 
nearly  level  to  level  depressional  areas.  Moisture  regimes  are  generally 
subhydric  with  Terri c Mesisols  and  Gleysols  as  common  soils.  Nutrient 
regimes  are  expected  to  be  somewhat  poorer  than  mesic.  The  high  water 
table  is  the  limiting  factor  to  tree  growth. 


Characteristic  Species 


Layer 

Species 

Tree 

Picea  man*  ana 

Black  spruce 

Shrub 

Ledum  groenlandicum 
Lonicera  involucrata 

Labrador  tea 

Bracted  honeysuckle 

Forb 

Linnaea  borealis 

Equisetum  scirpoides 
Yaccinium  vitis-idaea 
Corpus  canadensis 

Twinfl ower 

Bog  cranberry 
Bunchberry 

Moss 

Pleurozium  schreberi 
Hylocimium  splendens 
Ptilium  crista-castrensis 

Schreber ' s moss 
Stair-step  moss 
Knight's  plume  moss 

The  tree  layer  is  generally  well -developed  in  this  association. 
However,  the  growth  is  usually  stunted  due  to  the  high  water  table. 
Black  spruce  is  the  dominant  species  with  lodgepole  pine  and  tamarack 
occurring  occasionally.  The  shrub  layer  is  moderately  heavy  with 
labrador  tea  as  the  dominant  species.  Bracted  honeysuckle  and  prickly 
rose  occur  commonly  but  with  lower  constancy  than  labrador  tea.  The  forb 
layer  is  generally  sparse  and  includes  a variety  of  species  indicative  of 
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moist  conditions.  The  moss  layer  is  heavy  with  feathermosses  dominating. 
Sphagnum  mosses  occur  sporadically  with  generally  low  cover,  except  on 
the  wettest,  most  poorly  drained  sites  where  cover  is  relatively 
high. 


2,1.12  Tamarack-Black  Spruce/Sedge/Sphagnum 

(Larix  1aricina°Picea  marlana/Carex  spp.  /Sphagnum  spp. ) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Soil  Characteristics 

Parent  materials 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


Subhydric  to  hydric 
Mesotrophic  to  permesotrophi c 
0 

705-815 

5 


Organic 

Mesic 

Poor  to  very  poor 
Not  collected 
TY.M,  O.G 


This  association  is  common  on  level,  depress! onal  topography  in 
the  Boreal  Mixedwood.  The  water  table  is  close  to  the  surface  at  these 
sites  therefore  very  poor  drainage  and  subhydric  to  hydric  moisture 
regimes  are  common.  The  nutrient  regimes  are  usually  slightly  richer 
than  mesic  due  to  mineral  rich  seepage  water  being  received.  Soils  are 
usually  organic,  however,  gleysols  may  be  encountered  occasionally. 

Characteristic  Species 

Layer  Species 

Tree  Larix  laricina  Tamarack 

Picea  mariana  Black  spruce 
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Layer 


Species 


Shrub  Sal IX  spp.  Willow 
Grass  Carex  spp.  Sedge 
Ross  Shagnum  spp. 


The  species  composition  of  this  association  is  variable  and 
closely  related  to  the  amount  of  water  present  near  the  surface  over  the 
year.  All  vegetation  layers  tend  to  be  poorly  developed  with  the 
exception  of  the  moss  layer  which  generally  has  heavy  cover.  The 
presence  of  tamarack  as  a codominant  with  black  spruce  indicates  that 
sites  receive  more  nutrients  than  black  spruce  dominated  bogs. 

2.1.13  White  Spruce/Prickly  Rose/Hairy  Wild  Rye 

(Picea  glauca/Rosa  acicularis/Elymus  innovatus) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
El evati on 
Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  hori 
Drainage 
pH  (B  horizon) 
Soil 


Submesic,  subxeric 

Submesotrophic 

0-9 

Vari abl e 
680,  715 
2 


: E,  GF 

) : Moderately  coarse 
: Well  to  rapid 
: 5.5  (5-6) 

: PZ.GL,  E.DYB 


This  association  occurs  to  a limited  extent  on  dry  sites  in  the 
Boreal  Mixedwood  within  the  study  area.  Moisture  regimes  are  submesic  to 
subxeric  with  well  to  rapidly  drained  soils.  Soils  are  Podzolic  Grey 
Luvisols  and  Eluviated  Dystric  Brunisols,  both  of  which  are  uncommon  in 
the  ecoregion  except  on  coarser  textured  deposits. 


27 


Characteristic  Species 


Layer  Species 


Tree 

Shrub 


Forb 


Grass 

Moss 


Picea  glauca 


White  spruce 


Rosa  acicularis  Prickly  rose  Picea 

Picea  glauca  White  spruce 


Linnaea  borealis 
Cornus  canadensis 
Epiloblum  angusti folium 
Galium  boreal e 
Lathy rus  ochroleucus 
Malanthemum  canadense 


Twinf lower 
Bunchberry 
Fi reweed 

Northern  bedstraw 
Peavine 

Wild  l1ly-of-the- 
valley 


Elymus  Innovatus  Hairy  wild  rye 

Pleurozium  schreberl  Schreber's  moss 

Hylocomium  splendens  Stair-step  moss 


The  tree  canopy  is  generally  open  in  this  white  spruce  dominated 
association,  Lodgepole  pine,  trembling  aspen,  balsam  poplar  and  white 
birch  can  all  be  expected  to  occur  sporadically  in  association  with  the 
spruce.  The  shrub  layer  is  generally  moderate  with  a variety  of  species 
occurring,  Forb  and  grass  cover  is  also  moderate  with  a relatively  wide 
diversity  of  species  due  to  the  open  nature  of  the  stand.  Moss  cover  is 
generally  low  in  comparison  to  other  white  spruce-dominated  associations. 
This  is  due  to  the  xeric  nature  of  the  sites. 


This  association  occurs  under  similar  conditions  as  the  Lodgepole 
Pine/Blueberry/Lichen  and  the  Trembling  Aspen/Prickly  Rose/Peavine 
associations.  Fire  history  and  seed  source  are  thought  to  influence  the 
tree  species  that  regenerate  after  fire  on  these  sites. 
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2.1.14  Discussion 


The  distribution  of  plant  associations  in  the  Boreal  Mixedwood 
Ecoregion  in  the  study  area  is  largely  controlled  by  soil  drainage  which 
is  related  to  soil  texture  and  parent  materials.  Microclimatic  factors 
such  as  those  caused  by  aspect,  do  not  have  a significant  role  in 
controlling  plant  distribution.  A moisture-nutrient  grid  (Figure  150) 
shows  the  relationships  between  associations 

The  Aspen/Low-bush  Cranberry/Dewberry  association,  which  is 
successional  to  the  White  Spruce/Bracted  Honeysuckle/Dewberry 
association,  represents  modal  sites  in  the  ecoregion.  The  Aspen-Balsam 
Popl  ar/Bracted  Honeysuckle/Dewberry  and  Aspen/Thimbleberry/Wi Id 
Sarsaparilla  associations  occur  on  slightly  moister  locations,  with  the 
latter  commonly  related  to  seepage  conditions.  The  Aspen/Prickly  Rose/ 
Peavine  association  represents  slightly  drier  than  modal  conditions. 
Coarser  textured  veneers  of  eolian  or  gl aciofluvial  often  overlie  finer 
textured  materials  at  these  sites.  The  Aspen/Beaked  Hazelnut/Wild 
Sarsaparilla  association  occurs  on  near  modal  sites,  however,  it  is 
usually  confined  to  river  valleys  at  lower  elevations  where  temperatures 
may  be  somewhat  warmer » 

Well  and  rapidly  drained  sites  with  coarse  textured  eolian  and 
glaciofluvial  materials  support  lodgepole  pine  forest.  The  Lodgepole 
Pine/Blueberry/Lichen  association  occurs  on  the  driest  sites  while 
Lodgepole  Pine/Feathermoss  is  more  common  on  subxeric  locations.  The 
Lodgepole  Pine/Low-bush  Cranberry/Wild  Sarsparilla  associations  occur  on 
near  mesic  conditions.  Coarse-textured  materials  overlie  finer-textured 
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1.  Trembling  aspen  / Low-bush  cranberry  / Dewberry 

2.  Trembling  aspen  / Prickly  rose  / Peavine 

3.  Trembling  aspen  - Balsam  poplar  / Bracted 
honeysuckle  / Dewberry 

4.  Trembling  aspen  / Beaked  hazelnut  / Wild 
sarsaparilla 

5.  Trembling  aspen  / Thimbleberry  / Wild  sarsaparilla 

6.  Lodgepole  pine  / Blueberry  / Lichen 

7.  Lodgepole  pine  / Feathermoss 


8.  Lodgepole  pine  / Low  - bush  cranberry  / Wild 
sarsaparilla 

9.  Black  spruce  - Lodgepole  pine  / Labrador  tea  / 
Feathermoss 

10.  White  spruce  / Bracted  honeysuckle  / Dewberry 

11.  Black  spruce  / Labrador  tea  / Feathermoss 

12.  Tamarack  - Black  spruce  / Sedge  / Sphagnum 

13.  White  spruce  / Prickly  rose  / Hairy  wild  rye 


Figure  150:  Moisture  and  Nutrient  Regimes  for  Plant  Associations  in  the 
Boreal  Mixedwood  Ecoregion 
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deposits  at  these  sites  which  improves  the  moisture  holding  capacity  and 
allows  more  diverse  shrub  and  herb  understories  to  develop. 

The  three  black  spruce-dominated  associations  occur  on 
imperfectly  to  poorly  drained  sites.  The  Black  Spruce-Lodgepole 
Pine/Feathermoss  associations  represent  imperfectly  drained  conditions 
with  Black  Spruce/Labrador  Tea/Feathermoss  being  poorly  drained  and 
Tamarack-Black  Spruce/Sedge/Sphagnum  representing  the  very  poorly  drained 
sites. 

2.2  Boreal  Foothills 

The  Boreal  Foothills  Ecoregion  (Ecoregion  9,  Strong  and  Leggat, 
1982)  occupies  a relatively  narrow  band  trending  northwest  to  southeast 
across  the  study  area  (Figure  2,  Vol.  I).  It  occurs  el evational ly  above 
the  Boreal  Mixedwood  Ecoregion  from  approximately  860  m to  1 060  m 

asl . 


The  ecoregion  represents  an  ecotone  between  Boreal  and  Cordilleran 
vegetation  which  is  reflected  in  the  change  from  deciduous  dominated  to 
coniferous  dominated  forests.  The  climate  of  the  ecoregion  results  from 
both  boreal  and  cordilleran  influences.  The  boreal  influence  produces  a 
summer  high  precipitation  regime  while  the  Cordilleran  influence  results 
in  increased  winter  temperature  and  precipitation  compared  to  the  Boreal 
Mixedwood.  Specific  climatic  parameters  for  climatic  stations  within  the 
study  area  are  shown  in  Appendix  E. 

The  topography  consists  of  undulating  to  rolling  plateau  remnants. 
Glacial  till  is  the  dominant  surficial  material. 
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Aspen,  lodgepole  pine  and  white  spruce  occur  interchangeably  or  in 
mixtures  on  moderately  well  drained  modal  sites  in  the  ecoregion.  The 
deciduous  component  usually  dominates  at  the  lower  elevations  while 
lodgepole  pine  is  more  prevalent  in  the  upper  portions.  Understory 
vegetation  in  younger  stands  consists  of  well  developed  shrub  and  herb 
layers  dominated  by  low-bush  cranberry  and  wild  sarsaparilla, 
respectively.  Secondary  succession  is  to  white  spruce  with  understory 
species  diversity  and  density  decreasing  in  the  older  stands. 

Rapidly  and  well -drained  sites  are  usually  vegetated  by  lodgepole 
pine  which  can  tolerate  dry  conditions.  Understory  species  include 
lichens  which  reflect  the  dry  site  conditions.  Soils  are  generally 
poorly  developed  Brunisols. 

Imperfectly  drained  sites  are  dominated  by  lodgepole  pine  and 
black  spruce  with  succession  to  black  spruce.  Understory  vegetation  is 
dominated  by  mosses  and  labrador  tea.  Common  soils  are  Gleyed  Luvisols 
and  Gleysols. 

There  are  eight  associations  identified  for  the  ecoregion  in  the 
study  area.  Of  these  three  occur  on  modal  sites,  four  represent  wetter 
site  conditions  and  one  is  characteristic  of  rapid  drainage. 

The  mapping  criteria  used  for  delineating  the  Boreal  Foothills 
ecoregion  in  this  study  are  based  on  the  modal  site  concept.  At  the 
upper  elevations,  the  Lodgepole  pine/Low-bush  cranberry/Wild  sarsaparilla 
association  predominates.  These  stands  usually  have  a component  of  aspen 
in  the  overstory  which  becomes  restricted  to  scattered  clones  near  the 
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upper  elevation  limits.  Modal  sites  at  lower  elevations 
characteristically  support  the  Aspen/Low-bush  cranberry/Wi 1 d sarsaparilla 
association  which  has  a pine  component  in  the  overstory.  A very  similar 
association  occurs  in  the  Boreal  Mixedwood,  however,  pine  is  generally 

absent. 


2.2.1  Lodgepole  Pine/Low-Bush  Cranberry/Wild  Sarsaparilla 
(Pinus  contorta/Vibrunum  edul e/Aral i a nudicaulis) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Submesic  to  hygric 
Submesotrophic  to  permesotrophi c 
0-17% 

Variabl  e 
880-1  090 
13 


Soil  Characteristics 


Parent  materials 
Texture  (B  horizon) 
Drainage 
pH  (B  horizon) 

Soils 


M,  X,  GF 

Moderately  fine  to  medium 
Well  to  imperfect 
5.7  (4.6-8) 

BR.GL,  O.GL,  E.DYB,  E.EB,  GL.GL,  GLE.DYB 


This  association  is  wide-spread  through  the  Boreal  Foothills 
Ecoregion  in  the  study  area  but  is  more  prevalent  at  the  upper 
elevations.  It  occurs  on  level  to  strongly  sloping  topography  on 

morainal  deposits.  The  moisture  regime  is  predominantly  mesic  although  a 
significant  number  of  sites  are  subhygric.  Soils  are  usually  moderately 
well  or  well  drained. 
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Characteristic  Species 


Layer  Species 


Lodgepole  pine 

Low-bush  cranberry 
Prickly  rose 
White  meadowsweet 

Bunchberry 
Twinfl ower 
Wild  sarsaparilla 
Dewberry 

Wild  lily-of-the- 
val ley 
Fi reweed 
Bishop's  cap 

Schreber' s moss 
Ptilium  crlsta-castrlnois  Knight's  plume  moss 
Hylocomium  splendens  Stair-step  moss 


Lodgepole  pine  dominates  the  tree  layer  in  this  association  with 
trembling  aspen  and  white  spruce  often  occurring  as  well.  The 
distribution  of  aspen  is  reduced  to  scattered  clones  within  the  pine 
forest  at  the  upper  elevations  of  the  association.  White  spruce  is 
relatively  common  in  the  shrub  layers  indicating  the  successional  trend. 
The  shrub  layer  is  well  developed  and  contains  species  indicative  of 
Boreal  conditions^  i.e.  low-bush  cranberry,  rose  and  meadowsweet. 
Devil's  club  (Oplopanax  horrlduin)  is  occasionally  present  in  this 
association.  It  is  usually  confined  to  seepage  tracks  along  slopes  and 
is  therefore  an  indicator  of  seepage  conditions.  The  forb  layer  is  well 
developed  also,  with  bunchberry,  twinfl ower  and  wild  sarsaparilla  being 
most  common.  The  grass  layer  has  light  cover  while  the  moss  layer  is 
variable  but  generally  only  moderately  developed.  This  is  probably  due 
to  the  well  developed  forb  and  shrub  layers. 


Tree  Pinus  contorta 

Shrub  Viburnum  edule 

Rosa  acicularls 
Spiraea  betull folia 

Forb  Cornus  canadensis 

Linnaea  borealis 
Aral  la  nudicaulls 
Rubus  pubescens 
Malanthemum  canadense 

Epilobium  angusti foil urn 
Ml tel la  nuda 

Moss  Pleurozium  schreberl 
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2.2.2  Trembling  Aspen/Low-bush  Cranberry/Wi 1 d sarsaparilla 

(Populus  tremuloides/Viburnum  edul e/Aral i a nudicaulis) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Hygric  to  submesic 
Eutrophic  to  submesic 
1-37% 

Variable 
900-1  085 
4 


Soil  Characteristics 


Parent  material 

Texture 

Drai nage 

pH  (B  horizon) 

Soils 


M,  GF 

Moderately  fine  to  medium 
Well  to  imperfect 
6.5  (5-8) 

GL.GL,  O.HR,  BR.GL 


This  association  is  relatively  common  at  lower  elevations  in  the 
Boreal  Foothills  Ecoregion.  It  occurs  on  nearly  level  to  very  strongly 
sloping  topography  on  hygric  to  mesic  moisture  regimes.  Seepage  is  often 
present;  the  mineral -rich  groundwater  originating  upslope  probably 
contributes  to  eutrophic  nutrient  regimes.  Soils  are  often  imperfectly 
drained  although  the  association  can  also  be  expected  on  well -drained 
sites. 


Characteristic  Species 


Layer 


Tree 


Shrub 


Species 

Populus  tremuloides 
Populus  balsamifera 

Viburnum  edule 
Rosa  acicularis 
Alnus  crispa 
Spiraea  betulifolia 
Amelanchier  alnifolia 
Lonicera  involucrata 
Rubus  idaeus 


Trembling  aspen 
Balsam  poplar 

Low-bush  cranberry 
Prickly  rose 
Green  alder 
White  meadowsweet 
Saskatoon 

Bracted  honeysuckle 
Wild  red  raspberry 
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Forb 


Aral! a nudicaulis 
Rubus  pubescens 
Cornus  canadensis 
Mi tel la  nuda 
Eplloblum  angusti folium 
Petasites  palmatus 
Pyrola  asarifolla 
Aster  conspicuus 
Mertensia  paniculata 
Elymus  innovatus 


Wild  sarsaparilla 
Dewberry 
Bunchberry 
Bishop's  cap 
Fi reweed 
Col tsfoot 
Pink  wintergreen 
Showy  aster 
Tall  mertensia 
Hairy  wild  rye 


Trembling  aspen  is  dominant  in  the  tree  layer  with  balsam  poplar 
occurring  frequently.  White  spruce  is  present  sporadically  as 

regeneration  and  would  be  expected  to  form  the  climax  association.  The 
shrub  layer  is  generally  heavy  and  is  dominated  by  low-bush  cranberry 
and  rose.  Green  alder  is  often  present,  probably  as  a result  of 
seepage.  The  forb  layer  is  also  well  developed  with  wild  sarsaparilla 
and  dewberry  being  the  most  abundant  species.  The  grass  and  moss 
layers  are  poorly  developed  with  low  cover. 


2.2,3  White  Spruce/Low-bush  Cranberry/Dewberry 

(Picea  glauca/Viburnum  edule/Rubus  pubescens) 


Site  Characteristics 


Moisture  regime 
Nutrient  regime 
SI  ope 
Elevation 
Number  of  plots 


Hygric  to  mesic 

Submesotrophic  to  permesotrophic 

3=11% 

870=975 

6 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soi  1 s 


M,  F,  GF 

Moderately  fine  to  coarse 
Well  to  imperfect 
6.3  (5-8) 

GLBR.GL,  O.LG,  O.G,  O.GL 
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This  association  is  relatively  uncommon  in  the  Boreal  Foothills 
due  to  the  extensive  fire  history  of  the  area,  and  the  fact  that  it 
represents  a later  successional  stage.  It  occurs  on  very  gently  to 
moderately  sloping  generally  north-facing  topography.  Drainage 
conditions  and  moisture  regimes  are  variable;  however,  imperfectly  to 
moderately  well  drained  soils  and  subhygric  moisture  regimes  are  common. 
Soils  are  usually  Gleyed  Luvisols  or  Gleysols.  Seepage  is  likely  a 
common  feature  of  communities  belonging  to  this  association. 


Characteristic  Species 


Layer 


Tree 

Shrub 


Forb 


Moss 


Species 

Picea  glauca 

Viburnum  edule 
Lonicera  involucrata 
Rosa  acicularis 

Linnaea  borealis 
Cornus  canadensis 
Rubus  pubescens 
Mi tel la  nuda 
Petasites  palmatus 
Arclia  nudicaulis 

Hylocomium  splendens 
Pti 1 i urn  cri sta-castrensi 
Pleurozium  schreberi 


White  spruce 

Low-bush  cranberry 
Bracted  honeysuckle 
Prickly  rose 

Twinfl ower 

Bunchberry 

Dewberry 

Bishop's  cap 

Col tsfoot 

Wild  sarsaparilla 

Stair-step  moss 
s Kni ght' s pi ume  moss 
Schreber's  moss 


This  association  is  dominated  by  white  spruce  and  balsam  poplar 
with  alpine  fir  occurring  sporadically.  The  shrub  layer  is  moderately 
well “developed  with  rose,  bracted  honeysuckle  and  low-bush  cranberry 
occurring  in  varying  proportions.  The  forb  layer  also  has  moderate 
cover;  however,  the  moss  layer  is  well -devel oped  at  most  sites  with 
stair-step  moss  dominating.  The  abundant  moss  layer  is  indicative  of  the 
moist  mesoclimate  created  by  the  coniferous  overstory. 
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2,2.4  Lodgepole  Pine/Labrador  Tea/Lichen 

(Pinus  contorta/Ledum  groeni andi cum/CI adoni a spp. ) 


Site  Characteristics 


Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Submesic  to  subxeric 
Submesotrophic  to  mesotrophic 
0-8 

Variabl e 
905-1  000 
6 


Soil  Characteristics 
PiFent  materTaT 
Texture  (B  horizon' 
Drai nage 
pH  (B  horizon) 


GF,  E,  M,  F 

Moderately  fine  to  coarse 
Well  to  rapid 
5.5  (4.8-6) 


Soils 

BR.GL,  EoDYB,  E. 

EB,  O.GL 

This 

association  is  found  on  generally  coarse-textured  materials 

in  the  Boreal 

Foothills  Ecoregion.  Slopes 

range  from  level  to  gently 

sloping.  The 

soil  moisture  regime  varies  from  submesic  to  subxeric  and 

soils  are  well 

to  rapidly  drained. 

Characteristic  Species 

Layer 

Species 

Tree 

Pinus  contorta 

Lodgepole  pine 

Shrub 

Ledum  groeni  andi  cm 

Labrador  tea 

¥accifi!yiii  Byrtilloides 

Blueberry 

Forb 

Cornus  canadensis 

Bunchberry 

Llnnaea  borealis 

Twinfl ower 

Vaccinlum  vltis-idaea 

Bog  cranberry 

Moss 

Pleurozium  schreberi 

Schreber's  moss 

Cladina  mitis 

Reindeer  moss 

Lodgepole  pine-dominated  stands  have 

an  understory  of  labrador  tea 

in  the  shrub  layer,  a sparse  ground  cover  of  forbs  and  a moderate  cover 

of  feathermoss 

and  lichen,  characterize  this 

association.  Although  black 
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spruce  occurs  occasionally  in  the  understory,  regeneration  appears  to  be 
poor  suggesting  that  this  association  constitutes  an  edaphic  climax  in 
the  Boreal  Foothills  Ecoregion  on  dry,  well-drained  sites. 

2.2.5  Lodgepole  Pine-Black  Spruce/Labrador  Tea/Feathermoss 

(Pious  cootorta/Picea  marlaoa/Ledum  groenlandicum/Pleurozium 
schreberi)  


Site  Character j sties 

Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Mesic  to  subhygric 
Mesotrophic  to  submesorophic 
0-13 

Variable 
905-1  060 
16 


Soi 1 Characteri sties 

Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


M,  GF,  F 

Moderately  fine  textured 
Well  to  imperfect 
5.4  (4.3-7) 

BR.GL,  GLBR.GL,  O.LG 


This  association  occurs  to  a limited  extent  in  the  Boreal 
Foothills  Ecoregion  on  level  to  moderately  sloping  topography,  usually  in 
depressional  and  valley  bottom  locations.  Soil  texture  in  the  B horizon 
1s  moderately  fine.  The  soils  have  a mesic  to  subhygric  moisture  regime 
and  are  well  to  imperfectly  drained,  G1 eying  and  seepage  are  present  at 
some  sites. 


Characteri Stic  Species 


Layer 

Species 

Tree 

Picea  mariana 

Black  spruce 

Pinus  contorta 

Lodgepole  pine 

Shrub 

Ledum  groenlandicum 

Labrador  tea 

Rosa  acicularis 

Prickly  rose 

Yaccinium  myrtilloides 

B1 ueberry 
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Forb  Cornus  canadensis  Bunchberry 

Linnaea  borealis  Twinf lower 

Yaccinium  vitis-idaea  Bog  cranberry 

Moss  Pleurozium  schreberi  Schreber's  moss 

Hylocomium  splendens  Stair-step  moss 

Ptllium  crista-castrensis  Knight's  plume  moss 

Lodgepole  pine  and  black  spurce  share  dominance  in  this 
association.  Black  spruce  would  be  expected  to  eventually  become  the 
dominant  in  these  stands  particularly  on  the  wetter  sites,  as  it  is 
regenerating  under  the  existing  canopy.  The  shrub  layer  is  moderately 
developed  with  labrador  tea,  rose  and  blueberry  occurring  frequently. 
The  forb  and  grass  layers  are  very  sparse.  The  moss  layer  is  heavy  with 
Schreber's  moss  as  the  dominant  species. 

2,2,6  Black  spruce/Feathermoss 

(Picea  marlana/Hylocomlum  splendens) 


Site  Characteristics 

Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Hygric  to  subhydric 
Submesotrophi c 

0-1% 

965-1  010 
3 


Soil  Characteristics 

Parent  material 
Texture  {B  hori: 
Drainage 
pH  (B  horizon) 
Soil 


: L,  0 

) : Not  collected 

: Poor  to  very  poor 

: Not  collected 

: T,M 


The  association  occurs  to  a limited  extent  in  level  valley  bottom 
locations  where  seepage  water  collects.  Drainage  is  poor  to  very  poor 
and  moisture  regimes  are  hygric  to  subhydric.  Organic  soils  may  develop 
at  these  sites,  however,  gleysols  can  also  be  expected. 
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Characteristic  Species 


Layer 

Species 

Tree 

Picea  mariana 

Black  spruce 

Shrub 

Ledum  groenl andicum 
Lonlcera  involucrata 

Labrador  tea 

Bracted  honeysuckle 

Forb 

Petasites  palmatus 

Mite! la  nuda 

Equisetum  scirpoides 

Col tsfoot 

Bishop's  cap 
Horsetail 

Moss 

Hylocomimn  splendens 
Pleurozium  schreberi 
Ptllium  crista-castrensis 

Stair-step  moss 
Schreber' s moss 

Kni ght' s pi ume  moss 

Lichen 

Cladina  mitis 

Reindeer  lichen 

Black  spruce  is  the  dominant  tree  species  with  lodgepole  pine 
occurring  infrequently  in  this  association.  Black  spruce  is  expected  to 
form  the  climax.  The  shrub  layer  is  poorly  developed  with  only  labrador 
tea  and  bracted  honeysuckle  occurring  as  constant  species.  The  forb  and 
grass  layers  are  also  very  sparse,  however,  the  species  that  occur 
indicate  wet  conditions.  Feathermosses  are  constant  with  high  cover  in 
the  moss  layer,  where  localized  sphagnum  patches  also  occur. 


2.2.7  Tamarack-Black  Spruce/Dwarf  Birch/Sphagnum  spp. 

(Larix  laricina-Picea  mariana/Betula  glandulosa/Sphagnum 

SPP»  


Site  Characteristics 


Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Hydric 

Permesotrophic 

0% 

985-1  065 
2 
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Soil  Characteristics 


Parent  material 

Organic 

Texture  (B  horizon): 

Mesisol 

Drainage 

Very  poorly 

pH  (B  horizon) 

8.0 

Soils  : 

HY.M 

This  association 

occurs  to  a limited  extent  in  the 

Boreal 

Foothills  Ecoregion  on 

organic  deposits.  Sites  generally 

receive 

nutrient  rich  seepage  water  from  surrounding  materials  which  increases 


the  nutrient  status;  however,  the  high  water  table  limits  plant 
growth. 


Characteristic  Species 

Layer  Species 

Tree  Larix  laricina 

Shrub  Betula  glandulosa 

Forb  Smilacina  trl folia 

Oxycoccus  miclocarpa 
Grass  Carex  spp. 

Moss  Sphagnum  spp. 


Tamarack 
Dwarf  birch 

Three-leaved  Solomon's 
-seal 

Small  bog  cranberry 

Sedge 

Sphagnum 


The  tree  layer  is  poorly  developed  in  this  association  with 
stunted  tamarack  and  occasional  black  spruce  occurring  In  very  open 
stands.  Consequently,  tamarack  which  Is  a shade  Intolerant  species.  Is 
able  to  regenerate  well  at  these  sites.  The  shrub  layer  Is  well- 
developed  with  dwarf  birch  being  dominant  and  tamarack  and  willow  also 
occuring.  The  forb  layer  Is  generally  sparse  with  three-leaved 
Solomon' s-seal  and  small  bog  cranberry  being  the  only  constant  species. 
A few  sedge  species  occur  in  the  grass  layer  while  sphagnum  mosses  are 
abundant  in  the  moss  layer. 
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2.2.8  White  Spruce/Horsetail 

(Picea  glauca/Equiseturo  spp. ) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Soil  Characteristics 

Parent  materials 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


Subhygric  to  subhydric 
Permesotrophi c«mesotrophi  c 
0-4% 

Variable 
550-1  230 
7 


M,  F 
Medium 
Well  to  poor 
8.0 

O.LG,  O.G.  O.HG,  CU.R 


This  association  occurs  to  a limited  extent  in  the  study  area  on 
level  to  very  gently  sloping  depressional  and  lower  slope  positions. 
They  are  often  associated  with  fluvial  systems.  These  sites  receive 
nutrient-rich  seepage  water  from  upslope.  Soils  are  often  gleyed  due  to 
the  high  water  table  and  poor  drainage. 


Characteri sti c Species 


Layer 


Tree 

Shrub 


Forb 


Moss 


Species 

Picea  glauca 

Rosa  acicularls 
Lonicera  involucrata 

Equisetum  arvense 
Linnaea  borealis 
Rubus  pubescens 
Cornus  canadensis 
Mertensia  paniculata 
Mi tel la  nuda 


White  spruce 

Prickly  rose 
Bracted  honeysuckle 

Horsetail 
Twinflower 
Dewberry 
Bunchberry 
Tall  mertensia 
Bishop's  cap 


Hylocomium  splendens 
Ptilium  crista-castrensis 
Pleurozium  schreberi 


Stair-step  moss 
Knight' s plume  moss 
Schreber' s moss 


43 


White  spruce-dominated  stands  with  an  open  shrub  layer,  a forb 
layer  predominantly  composed  of  horsetail  and  a wel 1 -developed 
feathermoss  layer  characterize  the  white  spruce-horsetail  asociation. 
Regeneration  is  generally  poor,  however,  the  best  regeneration  appears  to 
be  associated  with  moderately  well  to  well -drained  soils  derived  from 
fluvial  parent  materials. 

This  association  which  occurs  in  the  Boreal  Mixedwood  and  Boreal 
Uplands  as  well  as  the  Boreal  Foothills  is  a edaphic  climax;  soil 
drainage  and  moisture  probably  influence  community  development  more  than 
the  regional  climate. 

2.2.9  Discussion 

The  distribution  of  vegetation  associations  in  the  Boreal 
Foothills  is  generally  controlled  by  drainage  conditions  and,  to  some 
extent,  by  climate.  An  edatophic  grid  showing  moisture  and  nutrient 
status  for  each  association  is  shown  in  Fig.  151.  The  three  modal 
associations;  Lodgepole  pine/Low-bush  cranberry/Wild  sarsaparilla, 
Trembling  aspen/Low-bush  cranberry/Wild  sarsaparilla,  and  White 
spruce/Low-bush  cranberry/Dewberry  all  occupy  similar  site  conditions. 
However,  there  are  some  notable  differences.  The  White  spruce/Low-bush 
cranberry/Dewberry  1s  more  common  on  wetter  sites  due  to  the  more  rapid 
succession  to  spruce  on  these  sites  and  probably  a lower  incidence  of 
fires.  The  Lodgepole  pIne/Low-bush  cranberry/Wild  sarsaparilla 
association  is  more  common  at  the  higher  elevations  of  the  ecoregion 
where  it  grades  into  the  less  species  diverse  associations  of  the  Boreal 
Uplands.  The  cooler  climatic  conditions  at  the  higher  elevation  are 
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2.  Trembling  aspen  / Low  - bush  cranberry  / Wild  6. 

sarsaparilla  y 

3.  White  spruce  / Low  - bush  cranberry  / Wild  g 

sarsaparilla 

4.  Lodgepoie  pine  / Labrador  tea  / Lichen 


Lodgepoie  pine  • Black  spruce  / Labrador  tea 
/ Feathermoss 

Black  spruce  / Feathermoss 

Tamarack  - Black  spruce  / Dwarf  birch  / Sphagnum 
White  spruce  / Horsetail 


Figure  151:  Moisture  and  Nutrient  Regimes  for  Plant  Associations  in  the 
Boreal  Foothills  Ecoregion 
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thought  to  be  the  most  important  factor  controlling  the  distribution  of 
this  association.  The  Aspen/Low-bush  cranberry/Wi Id  sarsaparilla 
association,  which  is  most  prevalent  at  the  lower  elevations,  represents 
a transition  to  the  Boreal  Mixedwood  Ecoregion.  Species  composition  is 
very  similar  to  the  modal  aspen  associations  in  the  Boreal  Mixedwood 
except  for  the  common  occurrence  of  lodgepole  pine  in  aspen  stands. 

The  Lodgepole  pine-Black  spruce/Labrador  tea/Feathermoss,  Black 
spruce/Feathermoss  and  Tamarack-Bl ack  Spruce/Dwarf  birch/Sphagnum 
associations  represent  a moisture  gradient  from  imperfectly  to  very 
poorly  drained  with  the  latter  occurring  on  the  wettest  sites.  The  White 
spruce/Horsetai 1 association  also  occurs  on  moist  sites,  however  the 
nutrient  status  is  improved  on  these  sites  due  to  seepage  water 
i nputs. 


The  Lodgepole  pine/Labrador  tea/Li chen  association  represents  the 
drier  extreme  of  the  moisture  gradients  and  is  only  found  on  coarser 
textured,  well -drained  materials. 

Succession  on  modal  sites  in  the  Boreal  Foothills  is  to  a white 
spruce  climax.  The  rate  of  succession  varies,  largely  depending  on 
vegetative  competition  after  fire  or  logging,  and  the  seed  source  of 
white  spruce.  The  Lodgepole  pine-Black  spruce/Labrador  tea/Feathermoss 
association  would  be  expected  to  succeed  to  Black  spruce  as  would  the 
Lodgepole  pine/Labrador  tea/Lichen  association.  The  rate  of  succession 
would  be  much  slower  in  the  latter  case  due  to  the  dry  nature  of  these 
sites.  The  Black  spruce/Feathermoss,  Tamarack-Black  spruce/Dwarf  birch/ 
Sphagnum,  White  spruce/Horsetai 1 and  Pine/Labrador  tea/Lichen  association 
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may  be  considered  edaphic  climaxes.  Although  these  associations  may 
change  over  long  periods  of  time  there  is  insufficient  information  to 
infer  the  rate,  direction,  and  nature  of  such  changes. 

2.3  Boreal  Uplands 

The  Boreal  Uplands  Ecoregion  {Ecoregion  9,  Strong  and  Leggat, 
1982)  occupies  a band  trending  northwest  to  southeast  across  the  south 
central  portion  of  the  study  area  (Fig.  2,  Vol.  1).  It  occurs  above  the 
Boreal  Foothills  at  elevations  ranging  from  approximately  1 060  m to 
1 280  m asl . 

The  ecoregion  resembles  the  Subalpine  as  coniferous  forests  are 
prevalent  in  both.  However,  the  characteristic  understory  species  are 
different.  In  addition,  the  potential  climax  species  is  considered  to  be 
white  spruce  or  black  spruce  in  the  Boreal  Uplands  while  Engelmann  spruce 
or  Engelmann  spruce-white  spurce  hybrids  are  considered  to  be  climax 
species  in  the  Subalpine. 

The  climate  of  the  Boreal  Uplands  shows  a Cordilleran  influence 
which  produces  warm  winter  temperatures  and  cooler  summer  temperatures 
than  other  Boreal  Ecoregions  experience.  The  boreal  influence. 
Continental  precipitation  regime,  contributes  maximum  precipitation  in 
the  May  to  September  period.  Specific  climatic  parameters  for  climatic 
stations  within  the  study  area  are  shown  in  Appendix  E. 

The  topography  consists  of  undulating  and  rolling  plateau  remnants 
at  higher  elevations  than  the  Boreal  Foothills  Ecoregion.  Morainal  and 
residual  materials  are  dominant. 
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Lodgepole  pine  dominates  the  overstory  on  modal  sites  within  the 
Boreal  Uplands  with  white  and  black  spruce  as  potential  climax  species. 
In  general,  black  spruce  appears  to  be  more  prevalent  in  the  pine  stands 
occurring  in  slightly  wetter  locations.  Understory  vegetation  on  modal 
sites  is  not  as  diverse  as  in  the  Boreal  Foothills.  Ericaceous  shrubs 
are  common  and  the  herb  layer  Is  generally  sparse.  Brunisolic  Gray 
Luvisols  predominate,  but  Eluviated  Eutric  Brunisols  are  also  common. 

Imperfectly  to  poorly  drained  depress! onal  areas  are  black  spruce 
dominated  with  dwarf  birch  shrub! ands  being  common  in  the  wettest  of 
these  sites.  Organic  and  gleysolic  soils  are  prevalent  in  these 
locations. 

Aspen  is  restricted  to  steep  south-facing  slopes  in  the  Boreal 
Uplands  where  temperatures  are  warmer  due  to  increased  solar  radiation. 
Understory  species  in  these  stands  reflect  dry  site  conditions. 

There  are  11  associations  identified  in  this  study  for  the  Boreal 
Uplands  ecoregion.  Of  these,  three  represent  modal  conditions,  three 
reflect  the  presence  of  seepage  inputs,  three  indicate  higher  water 
tables  and  two  represent  dry  site  conditions. 

The  upper  elevation  limit  of  the  Boreal  Uplands  lies  at  about 
1 280  m where  the  Lodgepole  pine/White-flowered  rhododendron/Feathermoss 
association  generally  replaces  the  Lodgepole  pine/Labrador  tea-Tall 
bilberry  association  on  modal  sites.  The  lower  elevation  boundary  occurs 
at  approximately  1 060  m where  the  Lodgepole  pine/Low-bush  cranberry/Wild 
sarsaparilla  association  of  the  Boreal  Foothills  replaces  the  Lodgepole 
pine/Labrador  tea/Feathermoss  association  on  modal  sites. 
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2,3.1  Lodgepole  Pine/Labrador  Tea/Feathermoss 

(Pinus  contorta/Ledum  groenlandicum/Pleuroziuni  schreberl) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
Slope 
Aspect 
Elevation 
Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


Submesic  to  subhygric 
MesOtrophic  to  submesotrophic 
0-25 

Variable 
1 100  - 1 440 
9 


M,  F,  GL,  C 

Moderately  fine  to  coarse 
Well  to  imperfect 
5,2  (4.4-6) 

BR.GL,  O.LG,  O.GL 


This  association  is  generally  found  on  gently  sloping  or  nearly 
level  topography  with  generally  mesic  conditions,  however,  it  is 
occasionally  found  on  steep  slopes  with  imperfectly  drained  soils. 
Parent  materials  are  variable  with  moraine,  fluvial,  lacustrine, 
colluvium  and  residual  all  occurring.  The  association  is  generally 
widespread  throughout  the  ecoregion  and  is  found  on  sites  with  similar 
conditions  as  those  of  the  Lodgepole  pine/Labrador  tea-Tall  bilberry 
association. 


Characteristic  Species 


Layer  Species 

Tree  Pinus  contorta  Lodgepole  pine 


Shrub 


Ledum  groenlandicum  Labrador  tea 

Yaccinium  myrtilloides  Blueberry 

Rosa  acicularis  Prickly  rose 
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Layer 


Forb 


Moss 


Species 


Cornus  canadensis 
Linnaea  borealis 
Yaccinium  vltis^idaea 
Eplloblum  angustlfollum 
Yaccinium  caespitosum 
Lycopodium  annotinum 
Petasites  palroatus 


Bunchberry 
Twinf lower 
Bog  cranberry 
Fi reweed 
Dwarf  bilberry 
Stiff  club  moss 
Coltsfoot 


Pleurozium  schreberl  Schreber's  moss 

Ptnium  crl sta-castrensi s Knight's  plume  moss 
Hylocomium  splendens  Stair-step  moss 


Lodgepole  pine  dominates  the  tree  layer  in  this  association  with 
only  minor  occurrence  of  other  species.  Black  and  white  spruce  occurs 
sporadically  as  regeneration  indicating  possible  succession  to  these 
species.  The  shrub  layer  is  well -developed  and  dominated  by  Labrador  tea 
and  blueberry  with  minor  occurrences  of  prickly  rose.  The  forb  layer  is 
moderately  wel 1 -developed  with  bunchberry  and  twinf lower  being  most 
common.  The  moss  layer  is  generally  well -developed  with  Schreber's  moss* 
knight's  plume  moss  and  stair-step  moss  all  being  common. 


2.3.2  Lodgepole  pine/Labrador  Tea-Tall  Bilberry 

(Pinus  contorta/Ledum  groenlandicum-YaccInlum  membranaceum) 


Site  Characteristics 


Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Submesic  to  subhygric 
Mesotrophic  to  submesotrophic 
0-25% 

Variable  (N,  NE,  NW) 

1 080-  1 220 
5 
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Soil  Characteristics 


Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


Morai ne 

Moderately  fine 
Well  to  imperfect 
4.8  (4.4»5) 

E.DYB,  O.LG,  GL.GL 


This  association  is  relatively  widespread  in  the  Boreal  Uplands 
generally  under  mesic  conditions,  however,  it  is  expected  that  this 
association  would  be  more  conmion  at  the  upper  elevations  of  the 
ecoregion.  Parent  materials  are  moraine  veneers  and  blankets  over 
bedrock  or  residual  materials.  Most  occurrences  were  on  gently  sloping 
topography,  however,  the  association  is  also  expected  on  steeper 
northerly  slopes. 


Character j sti c Species 


Layer 


Tree 

Shrub 


Forb 


Moss 


Species 

Pinus  contorta 

Yaccinium  membranaceum 
Ledum  groenlandicum 
Yaccinium  myrtolloides 

Cornus  canadensis 
Linnaea  borealis 
Rubus  pedatus 
Lycopodium  annotinum 
Orthllla  secunda 


Pleurozium  schreberl 
Hylocomium  splendens 
Ptnium  crlsta-castrensi 


Lodgepole  pine 

Tall  bilberry 
Labrador  tea 
B1 ueberry 

Bunchberry 
Twinf lower 
Five-leaved  bramble 
Stiff  club-moss 
One-sided  winter- 
green 

Schreber's  moss 
Stair-step  moss 
s Knight's  plume  moss 


The  tree  layer  is  well  developed  and  dominated  by  lodgepole  pine. 
Black  spruce  and  alpine  fir  occur  sporadically  as  regeneration  indicating 
possible  succession  to  those  species.  The  well-developed  shrub  layer  is 
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composed  mainly  of  ericaceous  shrubs.  The  presence  of  blueberry  in 
combination  with  tall  bilberry  indicates  that  this  association  is  a 
transition  from  the  Lodgepole  pine/Tall  bilberry/Fi ve-leaved  bramble 
association  common  in  the  Subalpine  to  the  Lodgepole  pine/Labrador 
tea/Schreber' s moss  association  found  more  commonly  in  the  Boreal 
Uplands.  The  forb  layer  is  generally  poorly  developed  with  moderate 
species  diversity,  however,  the  moss  cover  is  generally  heavy  as  would  be 
expected  in  this  ecoregion. 


2,3.3  Lodgepole  Pine/Alder/Dewberry 

(Pinus  contorta/Alnus  crispa/Rubus  pubescens) 


Site  Characteristics 

Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


Subhygric  to  SUBmesic 

Permesotrophic 

22»65% 

Variable 
1 080»1  270 
6 


C,  M 

Moderately  fine 
Well  to  imperfect 
6,2  (6-6.5) 

GL.GL,  O.EB,  BR.GL 


This  association  is  relatively  common  on  strong  to  extreme  slopes 
in  the  Boreal  Uplands,  Many  of  these  sites  receive  seepage  water  from 
upslope  therefore  improving  the  avail abiity  of  nutrients.  The  higher 
than  normal  pH  for  these  sites  is  also  indicative  of  an  improved  nutrient 
regime.  Soils  are  generally  shallow  over  bedrock  or  residual  materials 
which  would  influence  the  amount  of  near  surface  seepage  present. 


52 


Internal  drainage  varies  from  well  to  imperfect  depending  on  site 
conditions. 


Characteristic  Species 


Layer 

Species 

Tree 

Pinus  contorta 

Lodgepole  pine 

Shrub 

Alnus  crlspa 

Rosa  acicularls 

Spiraea  betulifolia 
Ylburnum  edule 

Green  alder 

Prickly  rose 

White  meadowsweet 
Low-bush  cranberry 

Forb 

Eplloblun  angusti foil  urn 
Linnaea  borealis 

Pyrola  asarlfolia 

Rubus  pubescens 

Arnica  cordifolia 

Aster  conspicuus 

Cornus  canadensis 
Haianthemum  canadense 

Mertensia  paniculata 

Fi reweed 

Twinf lower 

Pink  wintergreen 
Dewberry 

Heart-leaved  arnica 
Showly  aster 
Bunchberry 

Two-leaved  Solomon's 
seal 

Tall  mertensia 

Grass 

Elymus  innovatus 

Hairy  wild  rye 

Moss 

Pleurozium  shereberi 
Ptiliura  crista-castrensis 
Hylocomium  splendens 

Schreber ' s moss 
Knight's  plume  moss 
Stair-step  moss 

Lodgepole  pine  dominates  the  tree  layer  in  this  association  with 
sporadic  occurrence  of  white  spruce,  balsam  poplar  and  trembling  aspen. 
White  spruce  occurs  spradically  as  regeneration  and  would  be  expected  to 
form  the  overstory  under  climax  conditions.  The  shrub  layer  is  well- 
developed  in  comparison  to  other  associations  in  the  ecoregion.  Green 
alder  dominates  this  layer;  its  growth  is  probably  enhanced  by  seepage 
inputs  to  the  soils.  Rose,  meadowsweet  and  low-bush  cranberry  are  also 
common.  The  forb  layer  is  relatively  species-rich  as  would  be  expected 
over  such  a range  of  site  moisture  conditions  and  high  nutrient  status. 
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Moss  cover  is  moderate  to  low,  probably  due  to  the  heavier  cover  in  the 
shrub  and  forb  layers. 


2.3.4  Lodgepole  Pine/Alder/Labrador  Tea 

(Pinus  contorta/AI nus  cri spa/Ledum  groenlandicum) 


Site  Characteristics 

Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Soil  Characteristics 

Parent  materials 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


Mesic  to  hygric 

Submesotrophic 

0-4 

Northerly  to  neutral 
1 095-1  110 
4 


M,  GF 

Moderately  fine  to  coarse 
Well  to  imperfect 
5.3  (5-6) 

GL.GL,  E.DYB,  0.6,  O.LG 


This  association  occurs  throughout  the  ecoregion  on  very  gentle 
slopes,  often  with  imperfect  or  moderately  well  drained  conditions.  The 
presence  of  bedrock  or  residual  material  near  the  surface  restricts 
drainage  and  provides  conditions  that  are  suitable  for  the  establishment 
of  alder.  These  sites  have  slightly  more  acid  pH's  than  the  lodgepole 
pi ne/alder/ dewberry  association.  This  Is  likely  due  to  a decreased  Input 
of  nutrient-rich  seepage  waters. 


Characteristic  Species 

Layer  Species 

Tree  Pinus  contorta  Lodgepole  pine 


Shrub 


Alnus  cri spa  Green  alder 

Ledum  groenlandicum  Labrador  tea 

Yaccinium  membranaceum  Tall  bilberry 
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Forb 

Cornus  canadensis 

Bunchberry 

EpilobluiR  angusti  f o1  i uia 

Fi reweed 

Rubus  pedatus 

Five-leaved  bramble 

Linnaea  borealis 

Twinflower 

Moss 

Pleurozium  schreberi 

Schreber's  moss 

Ptilim  crista-castrensis 
Poly tri chum  junipernum 

Knight's  plume  moss 

Lodgepole  pine  dominates  the  tree  layer  in  this  association  with 
sporadic  occurrence  of  white  and  black  spruce.  Occasionally,  white  and 
black  spruce  occur  as  regeneration  indiating  possible  succession  to  these 
species.  The  shrub  layer  is  wel 1 -developed  with  green  alder  dominating. 
The  presence  of  labrador  tea  and  tall  bilberry  are  indicative  of  acidic 
soils.  The  forb  layer  is  generally  poorly  developed;  bunchberry, 
fi reweed,  five-leaved  bramble  and  twinflower  occur  with  low  cover.  The 
moss  layer  is  wel 1 -developed  in  the  lower  understory  with  Schreber's  moss 
and  knight's  plume  moss  being  prevalent. 


2.3.5  Lodgepole  Pine/Twisted  Stal k/Feathermoss 

{Pinus  contorta/Streptopus  amplexIfolius/Pleurozium 
schreberl  ) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
Slope 
Aspect 
Elevation 
Number  of  plots 


Soil  Characteri sties 

Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


Mesic  to  submesic 
Mesotrophic  to  submesotrophic 
0-40% 

Variable 
1 210-1  370 
5 


C,  M 

Moderately  fine  to  medium 
Moderately  well  to  well 
4.9  (4.2-6) 

O.GL,  BR.GL,  E.DYB 
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This  association  occurs  on  level  to  very  strong  slopes  with 


predominantly  northerly  aspects.  Mesic  moisture  conditions  and 
mesotrophic  nutrient  regimes  are  common.  These  sites  do  not  appear  to  be 
receiving  large  amounts  of  seepage  water.  The  dominant  soils  are 
moderately  well  drained  Orthic  Gray  Luvisols  with  Regosols  and  Brunisolic 
Gray  Luvisols  also  present.  Colluvial  and  morainal  materials  over 
bedrock  and  saprolite  are  typically  associated  with  these  sites. 


Characteristic  Species 


Layer 

Tree 

Shrub 

Forb 


Moss 


Lichen 


Species 

Pinus  contorta 

Viburnum  edule 
Rosa  acicularls 
Rubus  pedatus 

Linnaea  borealis 
Cornus  canadensis 
Streptopus  ampl exi f ol  1 us 
Orthllla  secunda 
Epiloblum  angusti foil  urn 
Rubus  pubescens 
Lycopodium  annotinum 
Petasites  palmatms 
Arnica  cordifolla 

Pleurozium  schreberl 
Pti 1 1 um  cri sta-castrensl s 
Hylocomium  splendens 

Peltigera  apthosa 


Lodgepole  pine 

Low-bush  cranberry 
Prickly  rose 
Five-leaved  bramble 

Twinfl ower 

Bunchberry 

Twisted-stalk 

One-sided  wintergreen 

Fi reweed 

Dewberry 

Stiff  club-moss 

Coltsfoot 

Heart-leaved  arnica 

Schreber's  moss 
Knight's  plume  moss 
Stair-step  moss 

Studded-leather  lichen 


Lodgepole  pine  dominates  the  well -developed  tree  canopy  in  this 
association  with  trembling  aspen,  white  spruce  and  alpine  fir  occurring 
sporadically.  Regeneration  by  spruce  and  alpine  fir  suggests  eventual 
succession  to  these  species.  The  shrub  layer  is  generally  low  in  cover 
with  low-bush  cranberry  and  prickly  rose  as  constant  species.  The  forb 


56 


layer  is  heavier  and  more  diverse  than  other  associations  in  the 
ecoregion  probably  because  of  microsite  variability  in  moisture  and 
nutrient  regimes.  The  moss  layer  is  moderate  with  Schreber's  moss, 
knight's  plume  moss  and  stair-step  moss  being  dominant. 


2.3.6  White  Spruce/Feathermoss 

(Picea  glauca/Hylocomimn  spTendens) 


Site  Characteristics 

Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Hygric  to  mesic 
Mesotrophic  to  eutrophic 
0-47% 

Variabl e 
1 105-1  480 
12 


Soil  Characteristics 


Parent  material  : 

Texture  (B  horizon): 

Drainage 

pH  (B  horizon)  : 

Soi  1 s 


M,  C,  F 

Moderately  fine  textured,  moderately 
coarse  textured 
Well  to  imperfect 
6.4  (4.2-8) 

O.GL,  H.LG,  E.DYB,  O.R,  O.EB 


This  association  occurs  sporadically  in  the  Boreal  Uplands  and 
represents  a near  climax  successional  status.  As  such,  it  covers  a 
relatively  broad  range  of  site  and  soil  conditions.  Slopes  are  gentle  to 
extreme  with  the  extreme  slopes  having  only  one  sample.  Moisture 
conditions  vary  from  mesic  to  hygric  and  drainage  from  well  to 
imperfect. 

Characteristic  Species 

Layer  Species 

Tree  Picea  glauca  White  spruce 

Abies  lasiocarpa  Alpine  fir 
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Layer 


Species 


Shrub 


Forb 


Moss 


Picea  glauca 
Abies  lasiocarpa 
Lonicera  involucrata 
Rosa  acicularls 
Yiburnuni  edule 

Linnaea  borealis 
Cornus  canadensis 
Petasites  palmatus 


White  spruce 
Alpine  fir 
Bracted  honeysuckle 
Prickly  rose 
Low-bush  cranberry 

Twinf lower 
Bunchberry 
Coltsfoot 


Hylocomiyni  splendens  Stair-step  moss 

Pleurozlym  schreberl  Schreber's  moss 

Ptillym  crista-castrensis  Knight's  plume  moss 


White  spruce  and  white  spruce-Engelmann  spruce  hybrids  dominate 
the  tree  canopy  in  this  association  with  frequent  occurrences  of 
lodgepole  pine  and  Alpine  fir.  Regeneration  is  mainly  Alpine  fir 
indicating  that  is  may  become  a more  important  component  of  the  overstory 
over  time.  The  shrub  layer  is  poorly  developed  with  a variable  species 
composition  and  low  cover.  The  forb  layer  is  moderately  well -developed 
with  few  species  being  dominant.  Stair-step  moss,  Schreber's  moss  and 
knight's  plume  moss  share  dominance  in  the  generally  well -developed  moss 
1 ayer. 


In  general  this  association  occurs  under  the  cool,  moist 
conditions  common  to  near  climax  stands  in  the  region. 


2o3,7  Black  Spruce^-Lodgepol e P1ne/Labrador  Tea-Tall  Bilberry 

(Picea  marlaria-^PIfius  centorta/Ledimi  groenlandlcura-Yaccinlyni 

vembranaciim) 


Site  Characteristics 


Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Mesic  to  subhygric 
Mesotrophic  to  submesotrophi c 
1-12% 

Variable 
1 140-1  250 
5 
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Son  Characteristics 


Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soil  s 


Moderately  fine  to  coarse  textured 
Well  to  imperfect 
5.3  (4»6.5) 

O.LG 


This  association  occurs  on  gently  sloping,  well  to  imperfectly 
drained  sites  within  the  Boreal  Uplands  Ecoregion,  Materials  are 
generally  morainal  deposits.  Moisture  conditions  are  mesic  to  subhygric 
and  nutrient  conditions  are  in  the  mesotrohic  to  submesotrophic 

range. 


Characteristic  Species 


Layer 

Species 

Tree 

Picea  marl ana 

Pinus  contorta 

Black  spruce 
Lodgepole  pine 

Shrub 

Ledum  groenlandlcum 
Yaccinlum  membranaceum 
Picea  marl ana 

Rosa  aclcularis 

Labrador  tea 

Tall  bilberry 

Black  spruce 

Prickly  rose 

Forb 

Cornus  canadensis 
Yaccinlum  vltls-ldaea 
Linnaea  borealis 

Yaccinlum  caespitosum 

Bunchberry 

Bog  cranberry 

Twinf lower 

Dwarf  bilberry 

Moss 

Pleuroziura  schreberl 
Hylocoralura  splendens 
Ptillura  cr1sta»castrens1s 
Dicranum  scoparlum 

Schreber's  moss 
Stair-step  moss 
Knight's  plume  moss 

Lichen 

Peltigera  aphthosa 

Peltigera  malacea 

Studded-leather 

lichen 

Black  spruce  dominates  the  tree  canopy  in  this  association  with 
lodgepole  pine  occurring  with  lower  cover.  Black  spruce  is  a common 
regeneration  species  indicating  the  successional  trend.  The  shrub  layer 
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is  poorly  developed  with  labrador  tea  dominating.  The  forb  layer  is 
generally  sparse  with  bunchberry,  bog  cranberry,  twinf lower  and  dwarf 
bilberry  as  the  only  constant  species.  The  wel  1 “devel oped  moss  layer  is 
dominated  by  step  moss. 


This  association  represents  a more  advanced  successional  stage 
than  the  Lodgepole  pine/Labrador  tea-Tall  bilberry  and  could  be 
considered  to  be  part  of  the  same  association.  It  is  expected  that 
succession  to  the  black  spruce-dominated  phase  would  occur  more  readily 
on  wetter  sites  with  poorer  drainage. 


2.3.8  Black  Spruce/Horsetail /Sphagnum 

(Picea  mariana/EquIsetum  spp. /Sphagnum  spp.) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon) 
Drainage 
pH  (B  horizon) 

Soils 


Subhydric  to  subhygric 

Submesotrophic 

0-9% 

Variable 
1 090-1  400 
6 


M,  0 

Not  collected 
Moderately  well  to  poor 
Not  collected 
Gleysol  s 


This  association  occurs  sporadically  in  the  Boreal  Uplands  on 
level  to  gently  sloping  topography  in  lower  slope  or  depressional 
positions.  Drainage  varies  from  moderately  well  to  poor  with  poorly 
drained  sites  predominating.  Sites  are  all  hygric  to  subhydric,  and 
small  areas  of  open  water  are  common.  Nutrient  regimes  are  expected  to 
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be  submesotrophic. 

Gleysolic  and  organic 

soils  are  typical  of  this 

association. 

Characteristic  Species 

Layer 

Species 

Tree 

Picea  marl ana 

Black  spruce 

Shrub 

Picea  marl ana 

Black  spruce 

Betula  glandulosa 

Dwarf  birch 

Ledum  groenlandicum 

Labrador  tea 

Forb 

Vaccinium  vltis-ldaea 

Bog  cranberry 

Equisetum  scfrpoides 

Sedge-like  horsetail 

Petasites  palmatus 

Col tsfoot 

Ml tel la  nuda 

Bishop's  cap 

Equisetum  arvense 

Horsetail 

Grass 

Carex  vaginata 

Sheathed  sedge 

Moss 

Hylocomium  splendens 
Aulacomnium  palustre 
Tomenthypnum  nitens 

Stair-step  moss 

Ptilium  crista-castrensis 
PleuroziuiB  schreberi 

Knight's  plume  moss 
Schreber's  moss 

Open  stands  of  mature  black  spruce 

having  a shrub  understory 

of 

dwarf  birch  and 

labrador  tea,  a sparse  herb  cover  dominated 

by 

horsetails,  and  a 

moss  layer  dominated  by 

several  sphagnum  species 

and 

stair-step  moss  characterize  this  association.  The  average  age  of  the 
black  spruce  overstory  (157  years)  is  significantly  higher  than  that  of 
pine-dominated  associations  in  the  Boreal  Uplands  Ecoregion  as  the  former 
is  infrequently  burned.  This  association  represents  an  edaphic  climax  on 
wet  organic  depressional  sites  with  poor  nutrient  status. 
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2.3.9  Dwarf  Birch/Sedge/Sphagnum 

(Betula  glandula/Carex  spp. /Sphagnum  spp.) 


Site  Characteristics 


Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon) 
Drainage 
pH  (B  horizon) 

Soils 


Hygric  to  subhygric 
Mesotrophic  to  permesotrophic 
0-2% 

1 210-1  290 
3 


0,  F 

Not  collected 
Imperfect  to  poor 
Not  collected 
Not  collected 


This  association  occurs  to  a limited  extent  in  the  Boreal 
Uplands  in  poorly  drained  depress! onal  areas.  Moisture  regime  is  usually 
hygric  although  somewhat  drier  conditions  may  be  found  depending  on  the 
depth  of  organic  deposits. 


Characteristic  Species 

Layer 

Species 

Shrub 

Betula  glandulosa 

Dwarf  birch 

Grass 

Carex  spp. 

Sedges 

Moss 

Aulacofflium  palustre 
Tomenthypnum  nitens 
Sphagnum  spp. 

Sphagnum 

The  shrub' layer  is  generally  well -developed  in  this  association 
with  dwarf  birch  being  dominant.  Tamarack  occurs  frequently  and  willow 
species  are  common.  The  forb  layer  has  generally  low  cover  with 
three-leaved  Solomon' s-seal , water  avens  and  bog  cranberry  common. 
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Sedge  species  dominate  the  grass  layer,  however,  species  composition  is 


variable.  The  moss  layer  is  dominated  by  various  Sphagnum  species 
and  Aulacomiuffi  palustre  is  constant. 


This  association  is  not  very  extensive  in  the  Boreal  Uplands  as 
the  topography  is  generally  not  suitable  for  its  development. 

2o3.10  Dry  Meadow-Fluvial 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
Slope 
Aspect 
Elevation 
Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon) 
Drainage 
pH  (B  horizon) 

Soils 


Subhygric  to  subhydric 
Permesotrophic 
0-2% 

1 180-1  235 
4 


F,  M 

Not  collected 
Moderately  well  to  poor 
Not  collected 
Regosol s 


This  association  occurs  to  a limited  extent  in  the  ecoregion  in 
valley  bottom  locations.  Moisture  conditions  are  highly  variable 
depending  on  specific  site  locations.  The  association  is  usually  found 
on  regosol 1c  soils. 


Characteristic  Species 

Layer  Species 

Forbs  Thalictrura  venulosum 

Mertensia  paniculata 
Delphinium  glauca 
Achillea  millifolium 


Meadow  rue 
Tall  mertensia 
Tall  larkspur 
Yarrow 
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Fragaria  virgin! ana 
Galium  boreal e 


Wild  strawberry 
Northern  bedstraw 


Grass  Carex  aquatilis  Water  sedge 


The  shrub,  forb  and  grass  layers  are  all  relatively  well -developed 
in  this  association.  Species  composition  and  cover  varies  with  the 
moisture  status  of  each  particular  site.  Moister  sites  are  usually 
dominated  by  willow  and  dwarf  birch  whereas  drier  sites  support  a 
relatively  diverse  cover  of  forb,  grass  and  graminoid  species. 


2.3.11  Trembling  Aspen/Buffal o-berry/Showy  Aster 

(Populus  tremuloides/Shepherdia  canadensis/Aster  conspicuus) 


Site  Characteristics 

Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Soil  Characteristics 


Parent  material  : 

C,  6L 

Texture  (B  horizon): 

Medium 

Drainage  : 

Well 

pH  (B  horizon)  : 

7.0 

Soils  : 

O.R 

This  association  is  found  to  a limited  extent  in  the  Boreal 
Uplands  on  moderate  to  extreme  south-facing  slopes.  Moisture  conditions 
are  subxeric  as  a result  of  the  combination  of  sloping  topography  and 
increased  radiation  received  because  of  southerly  aspects. 


: Submesic  to  subxeric 
: Mesotrophic 

: 11-48% 

: Southerly 
: 1 075-1  240 

: 2 
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Characteristic  Species 


Layer 

Species 

Tree 

Populus  treinuloides 

Trembling  aspen 

Shrub 

Shepherd! a canadensis 

Buffalo-berry 

Rosa  acicularis 

Prickly  rose 

Forb 

Aster  conspicuus 

Showy  aster 

Yaccinium  vitis-idaea 

Bog  cranberry 

Lathy rus  ochroleucus 

Pea  vine 

Castllleja  mlniata 

Indian  paint  brush 

Fragaria  virginiana 

Strawberry 

Grass 

Elymus  Innovatus 

Hairy  wild  rye 

The  tree 

layer,  which  is  dominated 

by  trembling  aspen,  is  often 

relatively  open 

in  this  association.  Lodgepole  pine  may  form  part  of  the 

overstory.  The 

shrub  layer  is  dominated 

by  buffalo-berry  and  prickly 

rose,  indicating 

the  dry  site  conditions. 

The  forb  layer  is  generally 

relatively  lush  with  showy  aster  being  prominent.  The  grass  layer  is 
generally  heavier  than  other  associations  in  this  ecoregion  with  hairy 
wild  rye  dominating.  Moss  cover  is  low,  however,  lichens  may  be  present 
on  the  drier  sites  within  this  association. 

This  association  may  succeed  to  white  spruce  over  time  but  this 
succession  would  be  very  slow  due  to  the  xeric  conditions  found  on  the 
southerly  slopes. 

2.3.12  Discussion 

The  distribution  of  plant  associations  within  the  Boreal  Uplands 
Ecoregion  is  largely  controlled  by  variation  in  local  drainage  conditions 
and,  to  some  extent,  by  elevation.  An  edatopic  grid  showing  moisture  and 
nutrient  regimes  for  the  Boreal  Uplands  is  presented  in  Figure  152. 
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HYGROTOPE 

A 

B 

C 

D 

E 

F 

VERY  XERIC 

0 

XERIC 

1 

SUBXERIC 

2 

SUBMESIC 

3 

B ^ 

1.2  j 

MESIC 

4 

V ® 

3 \ 

SUB  HYGRIC 

5 

7 

KYGRIC 

6 

10 

SUBHYDRIC 

7 

HYDRIC 

8 

1 . Lodgepole  pine  / Labrador  tea  / Feathermoss 

2.  Lodgepole  pine  / Labrador  tea  • Tall  bilberry 

3.  Lodgepole  pine  / Alder  / Dewberry 

4.  Lodgepole  pine  / Alder  / Labrador  tea 

5.  Lodgepole  pine  / Twisted  stalk  / Feathermoss 

6.  White  spruce  / Feathermoss 


7.  Black  spruce  - Lodgepole  pine  / Labrador  tea  - 
Tail  bilberry 

8.  Black  spruce  / Horsetail  / Sphagnum 

9.  Dwarf  birch  / Sedge  / Sphagnum 

10.  Dry  meadow  - fluvial 

11.  Trembling  aspen  / Buffalo -berry  / Showy  aster 


Figure  152:  Moisture  and  Nutrient  Regimes  for  Riant  Associations  in  the 

Boreal  Uplands  Ecoregion 
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The  two  modal  associations;  Lodgepole  pine/Labrador 
tea/Feathermoss  and  Lodgepole  pine/Labrador  tea/Tall  bilberry  represent 
an  elevational  gradient.  The  latter,  which  is  dominant  at  the  upper 
elevations  of  the  ecoregion,  is  transitional  to  the  Lodgepole  pine/Tall 
bilberry/Fi ve-leaved  bramble  association  of  the  Subalpine.  The  Lodgepole 
pine/Labrador  tea/Feathermoss  association  is  more  prevalent  at  mid  to 
lower  elevations.  Both  of  these  associations  are  regenerating  to  either 
white  or  black  spruce  with  black  spruce  being  more  comnon  on  the  slightly 
moister  conditions.  The  Black  spruce-  Lodgepole  pine/Labrador  tea/Tall 
bilberry  association  occupies  very  similar  sites  to  the  two  previously 
discussed,  except  that  site  conditions  are  somewhat  more  moist.  This 
association  grades  into  the  Black  spruce/Horsetail /Sphagnum  association 
where  soils  become  gleysolic. 

The  Lodgepole  pine/Al der/Labrador  tea,  Lodgepole  pine/Alder/ 
Dewberry  and  Lodgepole  pine/Twisted  stalk/Feathermoss  associations  all 
develop  in  response  to  variable  amounts  of  seepage  on  gentle  to  extreme 
slopes.  This  seepage  has  an  effect  on  both  moisture  and  nutrient  regimes 
resulting  in  a generally  more  diverse  species  composition.  Variable 
amounts  of  soil  and  water  movement  causes  large  microsite  variation  and 
contributes  to  a complex  vegetation  pattern  in  areas  where  these 
associations  occur. 

The  Dwarf  birch/Sedge/Sphagnum  and  the  Dry  Meadow  associations 
often  occur  as  a complex  in  valley  bottom  locations  where  a combination 
of  high  water  tables  and  cold  air  drainage  precludes  tree  growth.  The 
Dry  Meadow  is  more  common  in  the  larger  valleys  near  fluvial  systems. 
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The  Aspen/Buffalo-berry/Showy  aster  association  has  a limited 
distribution  in  the  Boreal  Uplands  as  it  is  restricted  to  steep 
south-facing  slopes  with  dry  site  conditions.  This  association  is 
replaced  by  the  Lodgepole  pine/Hairy  wild  rye  association  in  the 
Subalpine  and  upper  elevations  of  the  Boreal  Uplands. 

2.4  Subalpine 

The  Subalpine  Ecoregion  (Ecoregion  6,  Strong  and  Leggat^  1982) 
occurs  in  the  southerly  portion  of  the  study  area  (Figure  2,  Vol . I), 
Its  altitude  is  situated  above  the  Boreal  Uplands  and  below  the  Alpine 
Ecoregion.  Elevations  range  from  approximately  1 280  to  2 000  asl. 

Closed  coniferous  forest  dominates  the  Subalpine  landscape  with 
open  stands  occurring  only  at  higher  elevations  where  "krummholtz"  forest 
develops.  Meadow  and  shrubland  vegetation  is  prevalent  only  in  cool, 
moist  depressional  areas. 

The  ecoregion  has  a Cordilleran  climate  characterized  by  cold 
snowy  winters  and  showery  cool  summers.  Specific  climatic  parameters 
based  on  climatic  records  within  the  study  area  are  shown  in  Appendix 

E. 


The  topography  varies  from  rolling  plateau  remnants  to  foothill 
ridges  and  sub-parallel  mountain  ranges.  Materials  are  morainal, 
residual  and  colluvial . 

Lodgepole  pine  dominates  on  modal  sites  at  lower  elevations. 
Engelmann  x white  spruce,  Engelmann  spruce  and  alpine  fir  are  a common 
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components  of  these  stands  and  would  be  expected  to  be  the  successional 
species.  The  dominance  of  pine  can  be  attributed  largely  to  the 
extensive  fire  history  of  the  area.  Engelmann  spruce  and  alpine  fir 
become  predominant  at  the  mid  and  upper  elevations  of  the  Subalpine. 
This  is  probably  due  to  the  cooler,  moister  conditions  encountered  at 
higher  elevations,  which  favor  spruce  and  fir  growth,  as  well  as  a lower 
frequency  of  large  fires  where  site  conditions  tend  to  be  more  moist. 
Understory  vegetation  reflects  the  change  from  a boreal  to  subalpine 
climate  with  white-flowered  rhododendron  becoming  dominant  in  the  shrub 
layer  in  many  stands. 

Grasslands  are  scattered  through  the  ecoregion  on  upper  portions 
of  steep  south-facing  slopes.  These  are  a result  of  exposure  effects 
which  preclude  the  growth  of  trees.  Meadow  and  shrubland  vegetation 
types  are  encountered  in  valley  bottom  locations,  usually  near  small 
drainage  courses.  In  these  instances,  the  combination  of  abundant 
moisture  and  cold  air  drainage  presents  establishment  of  tree 
species. 

There  are  10  associations  identified  for  the  subalpine  in  this 
study.  Of  these,  three  represent  near  modal  conditions,  three 
characterize  xeric  sites  and  four  are  found  in  wetter  landscape 
positions. 

The  lower  elevation  boundary  of  this  ecoregion  in  the  study  area 
is  considered  to  be  where  the  Lodgepole  pine/White-flowered  rhododenron/ 
Feathermoss  association  assumes  dominance  on  modal  sites.  This  occurs  at 
approximately  1 280  m.  The  upper  boundary  is  defined  by  the  absence  of 

tree  species  in  the  Alpine  Ecoregion. 
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2.4.1  Lodgepole  Pine/White-Flowered  Rhododendron/Feathermoss 

(Pinus  contortaoRhododendron  albiflorum/PleurozIum  schreberi) 


Site  Characteristics 


Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Submesic  to  hygric 
Mesotrophic  to  submesotrophi c 
0-24% 

Northerly  (and  neutral) 

1 100-1  840 
27 


Soil  Characteristics 


Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


M,  C,  X 

Moderately  fine  to 
4,5  (3.3-6) 

BR.GL,  O.LG,  E.EB, 


coarse 

E.DYM,  O.GL,  GLBR.GL 


This  association  is  widespread  on  gently  sloping  areas  with 
generally  northerly  aspects  in  the  study  area.  While  elevations  range 
from  1 100-1  820  m,  the  association  becomes  prevalent  only  above 
approximately  1 300  m.  The  moraine  deposits  are  of  both  continental  and 
cordilleran  origin  and  are  generally  underlain  by  saprolite  or  bedrock. 
Brunisolic  and  luvisolic  soils  occur  most  commonly  in  conjunction  with 
this  association.  Textures  range  from  moderately  fine  to  coarse  but  are 
mainly  moderately  fine  to  medium  textured  and  sites  are  well  to 
moderately  well  drained. 

Characteristic  Species 

Layer  Species 

Tree  Pinus  contorta 

Shrub  Rhododendron  albiflorum 

Ledum  groenlandicum 
Yaccinium  membranaceum 
Abies  laslocarpa 


Lodgepole  pine 

White- flowered 
rhododendron 
Labrador  tea 
Tall  bilberry 
Alpine  fir 
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Layer 


Species 


Forb  Cornus  canadensis  Bunchberry 

Rubus  pedatus  Five-leaved  bramble 

VacciniuiB  vitis-ldaea  Bog  cranberry 

Moss  Pleurozium  schreberi  Schreber's  moss 

Ptilium  crista-castrensis  Knight's  plume  moss 
Hylocomium  splendens  Stair-step  moss 

The  tree  layer  is  dominantly  lodgepole  pine  with  minor  occurrences 
of  Alpine  fir,  black  spruce,  Engelmann  spruce  and  white  spruce-Engelmann 
spruce  hybrids.  Regeneration  by  Alpine  fir  and  Engelmann  and  black 
spruce  indicate  eventual  succession  to  these  species.  The  shrub  layer  is 
dominated  by  white-f lowered  rhododendron,  labrador  tea  and  tall  bilberry. 
False  azalea  (Menziesia  ferruginea)  replaces  white-flowered  rhododendron 
as  the  dominant  shrub  in  some  plots  of  this  association  (mainly  to  the 
east  of  the  Smoky  River).  The  forb  layer  is  poorly  developed  with  only 
bunchberry,  five-leaved  bramble  and  bog  cranberry  occurring  consistently. 
Feathermosses  such  as  Schreber's  moss,  knight's  plume  moss  and  stair-step 
moss  dominate  the  wel 1 -developed  moss  layer. 

2.4.2  Engelmann  Spruce-Alpine  Fir/White-Flowered  Rhododenron/Feathermoss 

(Picea  engelroanni -Abies  lasiocarpa/Rhododendron  albiflorum/ 
Pleuroziuin)  


Site  Characteristics 

Moisture  regime 

Nutriment  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Soil  Characteristics 

Parent  material  : 
Texture  (B  horizon): 


Submesic  to  hygric 
Submesotrophic  eutrophic 
2-38% 

Variabl e 
1 325-1  820 
9 


M,  X 

Medium  to  moderately  coarse 
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Drai nage 
pH  (B  horizon) 
Soils 


Well  to  poor 
6.3  (4. 5-8.0) 
O.G,  O.LG 


This  association  has  a limited  distribution  over  a wide  range  of 
site  and  soil  conditions  in  the  Ecoregion.  Elevations  range  from 
1 325-1  820  and  slopes  and  aspects  are  variable.  Materials  are  generally 
morainal  or  saprolite.  At  sites  where  soils  were  sampled,  gleysols  were 
found.  However,  this  association  would  also  be  expected  to  occur  on 
brunisolic  and  luvIsoUc  soils. 

Characteristic  Species 

Layer  Species 

Tree  Picea  engelmanni 

Abies  laslocarpa 

Shrub  Rhododendron  alblflorum 

Yacclnlun  membranaceum 

Forb  Orthilia  secunda 

Rubus  pedatus 
Cornus  canadensis 

Moss  Pleuroziuiii  schreberl 

Hylocomiuin  splendens 
Ptilium  crl sta-castrens 

The  tree  layer  consists  of  a mixture  of  Engelmann  spruce  and 
Alpine  fir  with  minor  occurrence  of  lodgepole  pine.  Regneration  is 
mainly  Alpine  fir  with  minor  occurrences  of  Engelmann  spruce. 
White-flowered  rhododendron  and  tall  bilberry  dominate  the  well -developed 
shrub  layer.  The  forb  layer  is  generally  poorly  developed  with  one-sided 
wintergreen,  five-leaved  bramble  and  bunchberry  being  the  dominant 
species.  Feathermoss  cover  is  generally  moderate  and  lichens  are  often 
present  with  variable  cover. 


Engelmann  spruce 
Alpine  fir 

White-fl owered 
rhododendron 
Tall  bilberry 

One-sided  winter- 
green 

Five-leaved  bramble 
Bunchberry 

Schreber's  moss 
Stair-step  moss 
Knight's  plume  moss 
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This  association  represents  the  climax  vegetation  type  of  the 
Lower  Subalpine.  It  is  restricted  in  occurrence  because  of  the  high 
frequency  of  fires  and  the  predominance  of  Lodgepole  pine  dominated  serai 
stages  of  succession. 

2.4.3  Engelmann  Spruce-Alpine  Fir/Red  Heather 

(Picea  engelmanni -Abies  lasiocarpa/Phyllodoce  empetrlformus) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
El evation 
Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soil 


Mesic  to  submesic 

Submesotrophic 

7-28% 

Northerly 
1 840-2  040 
3 


Colluvium 
Not  collected 
Moderately  well  to  well 
Not  collected 
Not  collected 


This  association  occurs  to  a limited  extent  at  the  upper 
elevations  of  the  subalpine  ecoregion  on  gently  to  strongly  sloping 
topography.  Moisture  regimes  vary  from  mesic  to  submesic  due  to  the 
coarse  materials  found  at  these  elevations.  Northerly  aspects  are 
characteristic;  associations  found  on  south  slopes  at  these  elevations 
would  reflect  much  drier  conditions. 


Characteristic  Species 


Layer  Species 

Tree  Picea  engelmanni  Engelmann  spruce 

Abies  lasiocarpa  Alpine  fir 
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Layer 

Species 

Shrub 

Abies  lasiocarpa 

Subalpine  fir 

Forb 

Cassiope  tetrogona 

White  mountain 
heather 

Phyllodoce  empetri f ormi s 

Red  heather 

Moss 

Dicranum  scoparlum 

Lichen 

Cladonia  ecmocyna 

The  tree  canopy  is  usually  open  in  this  association  with  Engelmann 
spruce  and  alpine  fir  occurring  with  low  cover.  At  upper  elevations  the 
tree  species  occur  as  kruminhaltz  colonies.  The  shrub  layer  is  very 
poorly  developed  with  only  spruce  and  fir  regeneration  occurring 
frequently.  The  forb  layer  is  dominated  by  heathers  with  sporadic 
occurrence  of  plants  often  found  in  the  alpine  such  as  Sibbaldia 
(Sibbaldia  procumbens)  and  mountain  arnica  (Arnica  latifolia).  Moss  and 
lichen  cover  is  generally  low, 

2,4.4  Lodgepole  Pine/Tall  Bilberry/Five-Leaved  Bramble 

(Pinus  contorta/VaccInluiB  membranaceum/Rubus  pedatus) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
Slope 
Aspect 
Elevation 
Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


Submesic  to  hygric 
Submesotrophi c-mesotrophi  c 
2»36% 

Variable 
1 310-1  550 
15 


M,  C 

Not  collected 
Well  to  poor 
4.5  (1  plot) 
Brunisols,  luvisols 
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This  association  is  common  at  the  lower  elevations  of  the 
subalpine  ecoregion  on  gentle  slopes.  Materials  are  predominantly 
moraine  veneers  and  blankets  overlying  bedrock.  Brunisolic  and  luvisolic 
soils  would  be  expected  to  be  dominant  although  soil  pits  were  not  done 
at  the  majority  of  plots. 


Characteristic  Species 

Layer 

Species 

Tree 

Pinus  eontorta 

Lodgepole  pine 

Shrub 

Yaccinluis  membranaceum 
Ledum  groenlandicum 

Tall  bilberry 
Labrador  tea 

Forb 

Cornus  canadensis 

Rubus  pedatus 

Yaccinlum  vltis-idaea 

Bunchberry 
Five-leaved  bramble 
Bog  cranberry 

Moss 

Pleurozium  schreberl 
Ptiliura  crista-castrensis 
Hylocomium  splendens 

Schreber' s moss 
Knight' s plume  moss 
Stair-step  moss 

Lichen 

Peltigera  aphthosa 

Studded-leather 

1 ichen 

The  tree  layer  is  wel 1 -developed  in  this  association  with 
lodgepole  pine  dominating.  Black  spruce,  alpine  fir  and  Engelmann  spruce 
occur  sporadically  in  the  tree  layer  and  as  regeneration  indicating 
probable  succession  to  these  species.  The  shrub  layer  is  well -developed 
and  consists  mainly  of  the  ericaceous  shrubs,  tall  bilberry  and  Labrador 
tea.  These  are  indicative  of  the  acidic,  cool  conditions  found  in  the 
ecoregion.  Bunchberry,  five-leaved  bramble  and  bog  cranberry  are  the 
most  common  components  of  the  poorly  developed  forb  layer.  Mosses  are 
abundant  and  Schreber's  moss,  Knights  plume  moss  and  stair-step  moss 
being  dominant.  Lichens  occur  sporadically,  however,  Peltigera  aphthosa 
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is  the  only  species  that  occurs  consistently. 


2.4.5  Black  Spruce-Lodgepol e Pine/Tall  Bilberry 

(Picea  marl ana-Pi nus  contorta/Vacci n1  um  membranaceura) 


Site  Characteristics 


Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Me  sic  to  hygric 

Submesotrophic  to  oligotrophic 

2»5% 

Variable 
1 380-1  420 
4 


Soil  Characteristics 


Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


M,  X 

Not  collected 

Moderately  well  to  imperfect 
Not  collected 
Not  collected 


This  association  occurs  sporadically  in  the  subalpine  ecoregion  on 
gently  sloping  or  level  areas  with  variable  aspects.  In  general, 
drainage  is  somewhat  impeded  at  these  sites,  varying  from  moderately  well 
to  imperfect.  The  association  is  restricted  to  the  lower  elevations  of 
the  subalpine  zone  and  actually  overlaps  into  the  Boreal  Uplands 
Ecoregion* 


Characteristic  Species 

Layer 

Species 

Tree 

Picea  marl ana 

Pi nus  contorta 

Black  spruce 
Lodgepole  pine 

Shrub 

Ledum  groenlandicum 
Yaccinium  membranaceum 
Picea  marl ana 

Labrador  tea 

Tall  bilberry 

Black  spruce 

Forb 

Cornus  canadensis 
Yaccinium  vltls-ldaea 
Linnaea  borealis 

Rubus  pedatus 

Bunchberry 

Bog  cranberry 

Twinfl ower 
Five-leaved  bramble 
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Layer 


Species 


Moss  Pleurozium  schreberi  Schreber's  moss 

Ptiliuin  cn'sta-castrensis  Knight's  plume  moss 
Hylocomium  splendens  Stair-step  moss 

Lichens  Peltigera  aphthosa  Studded-leather 

lichen 

The  tree  layer  is  dominated  by  black  spruce  with  minor  occurrences 
of  lodgepole  pine  and  alpine  fir.  Regeneration  to  black  spruce  and 
alpine  fir  indicates  the  community  is  fairly  stable  in  a successional 
sense.  It  would  be  expected  that  the  proportion  of  lodgepole  pine  would 
decrease  with  time  and  that  alpine  fir  would  increase.  The  shrub  layer 
is  moderate  and  dominated  by  the  ericaceous  shrubs  labrador  tea  and  tall 
bilberry.  The  sparse  forb  layer  is  dominated  by  bunchberry,  bog 
cranberry  and  twinflower  with  lesser  occurrence  of  five-leaved  bramble. 
The  moss  layer  is  generally  heavy,  with  Schreber's  moss  being 
domi nant. 

The  occurrence  of  a very  similar  association  (Black  spruce-Pinus 
contorta/Labrador  tea/Tall  bilberry)  in  the  Boreal  Uplands  suggests  that 
the  edaphic  factor  of  imperfect  soil  drainage  is  a large  influence  on  the 
distribution  of  this  association. 


2.4.6  Engel mann  x White  Spruce/Feathermoss 

(Picea  engelmannl  x Glauca/Hylocomluni  splendens) 

Site  Characteristics 

Moisture  regime 

Mesic  to  hygric 

Nutrient  regime 

Mesotrophic  to  submesotrophi c 

SI  ope 

0-13 

Aspect 

Northerly 

Elevation 

1 360-1  580 

Number  of  plots 

4 
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Soil  Characteristics 


Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


Colluvium,  moraine,  fluvial 
Not  collected 
Moderately  well  to  well 
Not  collected 
Not  collected 


This  association  occurs  to  a limited  extent  on  generally  northerly 
aspects  at  lower  elevations  of  the  Subalpine  Ecoregion  within  the  study 
area.  Drainage  varies  from  moderately  to  well,  however,  the  association 
could  be  expected  on  slightly  moister  sites.  Parent  materials  are 
variable.  Aspect  seems  to  be  most  important  in  controlling  the 
distribution  of  this  association. 


Characteristic  Species 


Layer 

Species 

Tree 

Picea  engelmanni  x glauca 

Abies  laslocarpa 

Engel mann  x white 
spruce 

Alpine  fir 

Shrub 

Abies  lasiocarpa 

Alpine  fir 

Forb 

Cornus  canadensis 

Petasites  palmatus 

Orthilia  secunda 

Equisetum  scirpoides 

Mi tel la  nuda 

Bunchberry 

Coltsfoot 

One-sided  winter green 
Horsetail 

Bishop's  cap 

Moss 

Hyloclniun  splendens 
Pleurozium  schreberi 
PtIllyiB  crista^castrensis 
Dlcranum  scoparium 

Stair-step  moss 
Schreber's  moss 
Knight's  plume  moss 

Lichen 

Peltigera  aphthosa 

Cladonia  chlorophaea 

Studded-leather  lichen 

Engel mann  x white  spruce  and  alpine  fir  constitute  the  overstory 
of  stands  belonging  to  this  association.  The  poorly  developed  shrub 
layer  consists  mainly  of  alpine  fir.  Forbs  typical  of  moist  shady  sites 
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characterize  the  forb  layer  which  is  also  poorly  developed.  Grasses  are 
present  but  with  very  low  cover.  The  moss  layer  generally  has  high  cover 
and  feathermosses  are  important  constant  species.  At  higher  elevations, 
the  lichen  layer  is  relatively  diverse  but  coverage  is  low. 


2.4.7  Lodgepole  Pine/Hairy  Wild  Rye 

(Pinus  contorta/Elymus  innovatus) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
Slope 
Aspect 
Elevation 
Number  of  plots 


Submesic  to  xeric 

Submesotrophic 

15-58% 

Southerly 
1 330-1  680 
7 


Soil  Characteristics 


Parent  materials 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soi  1 s 


C,  M 

Moderatine  fine  textured  (1  plot) 
Moderately  well  to  rapid 
5.1  (1  plot) 

O.GL  (1  plot) 


This  association  occurs  to  a limited  extent  on  strong  to  extreme 
slopes  with  southerly  aspect.  Moisture  regimes  are  dominantly  subxeric 
although  the  association  does  occur  on  moister  and  drier  sites.  The 
combination  of  steep  slopes  and  increased  solar  insolation  due  to  south 
aspects  interacts  to  form  communities  that  reflect  the  dry  nature  of 
these  sites. 

Characteristic  Species 

Layer  Species 

Tree  Pinus  contorta  Lodgepole  pine 

Shrub  Rosa  acicularis  Prickly  rose 
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Layer 


Species 


Forb 


Linnaea  borealis 
Arnica  cordi folia 
Cornus  canadensis 


Twinf lower 
Heart"1eaved  arnica 
Bunchberry 
Fi reweed 


Epilobium  angusti folium 


Grass 


Elymus  innovatus 


Hairy  wild  rye 


Moss 


Pleurozium  schreberi 


Schreber's  moss 


Lodgepole  pine  dominates  the  tree  layer  in  this  association.  Tree 
regeneration  Is  generally  poor  and  it  is  expected  that  succession  to 
spruce  would  be  slow  due  to  the  dry  nature  of  these  sites.  The  shrub 
layer  is  poorly  developed  and  highly  variable  in  composition.  The  only 
dominant  species  is  prickly  rose.  The  forb  layer  is  again  highly 
variable,  due  to  microsite  conditions,  however,  the  overall  composition 
reflects  the  dry  site  conditions.  The  grass  layer  is  better  developed 
than  most  of  the  other  forested  associations  with  hairy  wild  rye 
dominating.  Schreber's  moss  is  dominant  in  the  relatively  poorly 
developed  moss  layer.  Lichen  spp.  are  often  present  as  a reflection  of 
the  dry  site  conditions. 

This  association  is  not  as  common  in  the  study  area  as  it  is 
further  south  in  the  ecoregion;  probably  because  of  the  cooler  moisture 
conditions  that  are  prevalent  in  this  area.  The  topography  in  the  area 
is  also  such  that  southerly  slopes  are  not  as  common  as  they  are  further 
south  where  the  foothill  ridges  are  all  trending  in  a NW-SE 
direction. 
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2.4.8  Dwarf  Birch/Sedge/Sphagnum 

(Betula  glandulosa/Carex  spp. /Sphagnum  spp. ) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
Slope 
Aspect 
Elevation 
Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


Subhygric  to  subhydric 
Mesotrophic  to  permesotrophic 
0-10% 

Variable 
1 335-1  590 
16 


0,  M 

Not  collected 
Imperfect  to  poor 
Not  collected 
Not  collected 


This  association  has  limited  distribution  in  the  ecoregion  as  it 
is  restricted  to  depressional  and  valley  bottom  locations.  The  excess  of 
soil  moisture  and  the  microclimatic  influence  of  cold  air  drainage  and 
pooling  are  likely  the  dominant  factors  affecting  the  development  of  the 
association.  Organic  soils  or  organic  veneers  over  other  parent 
materials  are  commonly  found,  and  drainage  is  usually  poor  or 
imperfect. 


Characteristic  Species 

Layer 

Species 

Shrub 

Betula  glandulosa 

Salix  spp. 

Dwarf  birch 

Wi  1 1 ow 

Forb 

Rubus  arcticus 

Dwarf  raspberry 

Grass 

Carex  aquatilis 

Water  sedge 

Moss 

Aul acomni um  plaustre 
Tomenthypnum  nitens 
Sphagnum  warnstorfll 
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The  shrub  layer  is  generally  well -developed  in  this  association, 
with  dwarf  birch  and  a number  of  willow  species  occurring  with  variable 
cover.  Composition  of  the  forb  layer  depends  on  site  moisture 
conditions.  A variety  of  sedges  may  be  found  in  this  association,  but 
Carex  aquatills  is  generally  dominant.  Moss  layer  composition  is 
variable;  however,  the  species  present  tend  to  indicate  an  "intermediate 
fen"  condition,  which  is  probably  due  to  the  influx  of  seepage  water  at 
these  sites. 


2.4 o 9 Dry  Meadow  Fluvial 


Site  Characteristics 

Moisture  regime 

Nutrient  regime 

Slope 

Aspect 

Elevation 

Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon) 
Drainage 
pH  (B  horizon) 

Soils 


Subhygric  to  subhydric 
Mesotrophic  to  permesotrophic 

0-2%  - 
Variable 
1 350-1  500 
3 


F,  M 

Not  collected 
Moderately  well  to  poor 
Not  collected 
Cumuli c fibrisol  (1  plot) 


This  association  occurs  sporadically  in  the  Subalpine  Ecoregion  on 
level  to  nearly  level  topography  usually  in  association  with  creek 
valleys.  The  moisture  regime  at  these  sites  is  often  subhygric  although 
wetter  conditions  may  prevail.  Cold  air  drainage  is  thought  to  be  a 
factor  in  the  development  of  these  communities  as  they  develop  in  valley 
bottom  locations.  The  association  represents  a slightly  drier  condition 
than  the  Dwarf  birch/Sedge  spp. /Sphagnum  spp.  association  previously 
described. 
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The  species  composition  of  this  vegetation  type  is  somewhat 
variable  depending  on  site  specific  moisture  conditions.  Willows  are 
common  in  the  shrub  layer,  however,  their  cover  is  variable.  The  forb 
layer  is  wel 1 -devel oped  but  few  species  occur  consistently. 


The 

grass  layer 

is  also  variable 

with  tufted  hair 

grass 

(Desclia*psia  caespitosa), 

mountai n 

timothy 

(Phleum  commutatum) 

and 

reed  grass 

(Calamagrostis 

canadensis) 

occurring  frequently.  The 

moss 

layer  is 

moderately  wel 1 -developed 

with 

Aul  acomm*  um  palustre 

and 

ToroenthypnuBi  nitens  occurring  with  variable  cover. 
2.4.10  Subalpine  Grassl and 


Site  Characteri sties 

Moisture  regime 
Nutrient  regime 
SI  ope 
Aspect 
Elevation 
Number  of  plots 


Very  xeric  to  xeric 
Oligotrophic  to  submesotrophic 
9-54% 

Southwest 

1 690-1  820 

2 


Soil  Characteristics 


Parent  material 
Texture 
Drai nage 
pH  {B  horizon) 

Soils 


Re si  dual 
Not  collected 
Rapid  to  well 
Not  collected 
Not  collected 


This  association  occurs  to  a very  limited  extent  in  the  study  area 
on  gently  to  extremely  sloping,  southwest  facing  ridge  tops  with  thin 
soils.  The  formation  of  these  grasslands  is  due  to  the  exposure  effects 
of  wind  and  high  solar  insolation.  Moisture  conditions  are  xeric. 
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Characteristic  Species 


Layer 


Species 


Shrub 


Rosa  acicularls 


Prickly  rose 


Forb 


Arctostaphylos  uva-ursi 
Oxytrophis  splendens 
Saxifraga  tricuspidata 
Hedysarum  alplnum 
Dryas  octopetala 


Alpine  hedysarum 
White  dryad 


Bearberry 
Showy  locoweed 


Grass 


Elymus  Innovatus 


Hairy  wild  rye 


Vegetation  is  generally  sparse  at  these  sites  due  to  the  dry 
exposed  site  conditions.  The  composition  reflects  these  conditions  as 
most  species  are  typically  associated  with  dry  sites.  Prickly  rose, 
bearberry,  showy  locoweed  and  hairy  wild  rye  are  the  commonly  occurring 
species. 

These  sites  have  similar  vegetation  composition  to  meadow 
communities  in  the  alpine  ecoregion.  However,  such  species  as  prickly 
rose  and  buffalo-berry  would  not  generally  be  encountered  at  the  higher 
elevations. 

2.4,11  Discussion 

Aspect,  exposure,  elevation  and  drainage  are  important  factors 
governing  the  distribution  of  vegetation  associations  in  the  subalpine. 
An  edatopic  grid  showing  moisture  and  nutrient  relationships  is  shown  in 
Figure  153.  The  aspect  and  exposure  influences  are  most  evident  in  areas 
of  steeper  topography  where  dry  southwesterly  slopes  support  the 
Pine/Hairy  wild  rye  association  which  grades  into  the  Subalpine  grassland 
on  exposed  ridge  top  locations.  Northerly  aspects  generally  have  a 
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HYGROTOPE 


VERY  XERIC 


XERIC 


SUBXERIC 


SUBMESIC 


MESIC 


SUB  HYGRIC 


HYGRIC 


SUBHYDRIC 


HYDRIC 


8 


c 

V 

( 

"^2 

1 

4 

3 yrr 

/ ® 

6^  r 

'1 . Lodgepoie  pine  / White  - flowered  rhododendron  / 
Feathermoss 

2.  Engelmann  spruce  - Subalpine  fir  / White  * flowered 
rhododendron  / Feathermoss 

3.  Engelmann  spruce  - Subalpine  fir  / Red  heather 

4.  Lodgepoie  pine  / Tall  bilberry  / Five  - leaved  bramble 
6.  Black  spruce  - Lodgepoie  pine  / Tall  bilberry 


6.  Engelmann  white  spruce  / Feathermoss 

7.  Lodgepoie  pine  / Hairy  wild  rye 

8.  Dwarf  birch  / Sedge  / Sphagnum 

9.  Dry  meadow  - Fluvial 
10.  Subalpine  grassland 


Figure  153:  Moisture  and  Nutrient  Regimes  for  Plant  Associations  in  the  Subalpine  Ecoregions 
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higher  component  of  spruce  than  pine.  The  Engelmann  spruce-Al pine 
fir/Red  heather,  Engelmann  x White  spruce/White-fl owered  rhododendron  and 
Engelmann  x White  spruce/Feathermoss  associations  are  more  prevalent  on 
these  slightly  moister  north  aspects. 

The  influence  of  internal  drainage  is  expressed  in  the  gradient  of 
associations  from  the  modal  Lodgepole  pine/White-flowered  rhododendron 
and  Lodgepole  pine/Tall  bilberry  to  the  subhygric  Black  spruce-Pine/Tall 
bilberry,  to  the  hygric  meadow-fluvial  vegetation  type  which  represents  a 
unique  combination  of  moisture,  materials  and  microclimate  influences  in 
cold  air  drainage. 


2.5  Alpine 

The  Alpine  Ecoregion  (Ecoregion  7,  Strong  and  Leggat  1982)  occurs 
in  the  southwestern  corner  of  the  study  area  (Figure  2,  Vol.  I)  generally 
above  2 000  m asl , 

In  the  Lower  Alpine,  willow  and  dwarf  birch  communities  and 

"islands"  of  krumholtz  occur.  The  Middle  Alpine  is  characterized  by 
relatively  continuous  heather  and  snowbed  communities,  while  the  Upper 
Alpine  is  poorly  vegetated  due  to  the  cool  summer  temperatures  and 

exposure  to  wind.  Rocky  outcrops  and  stonefield  lichen  communities  are 
typical  of  the  Alpine  Ecoregion. 

This  ecoregion  has  a more  severe  Cordilleran  climate  than  the 

Subalpine.  The  overriding  climatic  elements  which  characterize  the 

Alpine  are  strong  winds,  long  winters,  and  cool  summers.  Below  freezing 
temperatures  are  common,  even  during  the  warmest  months.  Precipitation 
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is  high  during  all  months,  with  a tendency  for  greater  precipitation 
during  winter.  As  there  is  no  overstory  vegetation,  the  surface  displays 
a highly  variable  microclimate.  During  summer,  the  climate  of  steep 
south-facing  slopes  differs  markedly  from  that  of  the  north-facing 
slopes.  During  winter,  southwest  to  northwest-facing  slopes  may  be 
completely  snow-free,  whereas  east  aspects  or  protected  pockets  may  have 
snow  cover  several  metres  deep,  possibly  lasting  well  into  summer,  or 
even  year-round.  Specific  climatic  data  for  stations  within  the 
Subalpine  are  given  in  Appendix  E. 

Vegetation  collected  in  the  Alpine  was  not  sorted  into  plant 
associations  due  to  the  small  number  of  plots  sampled.  However,  a 
listing  of  vegetation  composition  for  specific  plots  is  given  in  Appendix 

D. 


2.6  Montane 

The  area  along  the  Smoky  River  up  to  its  confluence  with  Sheep 
Creek  in  the  southern  portion  of  the  study  has  a unique  vegetation 
pattern  that  is  not  typical  of  the  other  ecoregions.  The  influence  of 
Chinook  winds  along  the  river  valley  has  allowed  the  development  of 
grassland  communities  intermixed  with  aspen  and  lodgepole  pine  stands 
which  have  understories  reflecting  dry  site  conditions.  This  area  has 
been  described  as  Montane  (Figure  2,  Vol,  I)  as  it  does  resemble  Montane 
conditions  found  in  river  valleys  further  south  in  the  province  in  the 
Athabasca,  North  Saskatchewan  and  Bow  River  valleys. 

Only  two  vegetation  associations  have  been  sampled  in  this  area. 
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The  grassland  communities  in  the  area  were  not  sampled,  however,  they 
are  relatively  common  on  steep  exposed  slopes. 

2,6,1  Trembling  Aspen/Prickly  Rose/Hairy  Wild  Rye 

(Populus  tremuloldes/Rosa  acicularts/Elyrous  innovatus) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
Slope 
Aspect 
Elevation 
Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon 
pH  (B  horizon) 

Soil  s 


Submesic  to  mesic 
Mesotrophic  to  eutrophic 
3-54% 

Variable 

1 060-1  310  m asl 
7 


Fluvial,  moraine,  colluvium 
Moderately  fine  to  medium 
4, 5-7,0 

0,EB,  BR.GL,  0.6L 


This  association  occurs  on  submesic  to  mesic  sites  at  Boreal 
Uplands  elevations.  It  is  subject  to  moderating  influences  of  Chinook 
winds  which  are  prevalent  in  the  area.  Slopes  are  variable  at  these 
sites  as  is  aspect  indicating  that  the  effects  of  drying  winds  are  an 
important  factor  in  the  distribution  of  the  association. 


Characteristic  Species 


Layer  Species 


Tree  Populys  tremuloides  Trembling  aspen 


Shrub  Rosa  acicularls 


Prickly  rose 


Forb 


Epiloblum  an gusti folium 
Fragaria  virgin! ana 
Lathyrus  ochroleucus 
Yicia  americana 
Aster  ciliolatus 
Aster  conspicuus 
Thalictrum  venulosum 


Fi reweed 
Wild  strawberry 
Peavi ne 
Wild  vetch 
Lindley's  aster 
Showy  aster 
Veiny  meadow  rue 
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Layer 

Species 

DelphlnluiQ  glaucuro 

Tall  larkspur 

Pyrola  asarifolia 

Common  pink  winter 

green 

Galium  boreal e 

Northern  bedstraw 

Grass 

Elymus  Innovatus 

Hairy  wild  rye 

This  association  is  characterized  by  a dense  overstory  of 
dominantly  trembling  aspen.  The  shrub  stratum  is  not  wel 1 -developed 
but  contains  mainly  prickly  rose.  The  forb  layer  is  prominent  with 
several  species  present,  although  fi reweed  is  dominant.  The  grass 
layer  is  well -developed  and  is  composed  mainly  of  hairy  wild  rye.  The 
moss  layer  is  sparse  and  contains  no  single  dominant.  Terrestrial 
1 ichens  are  absent. 


2.6.2  Lodgepole  Pine-Trembling  Aspen/Bearberry 

(Pinus  contorta-Populus  tremuloides/Arctostaphylos  uva-ursi) 


Site  Characteristics 

Moisture  regime 
Nutrient  regime 
Slope  gradient 
Aspect 
El evation 
Number  of  plots 


Soil  Characteristics 

Parent  material 
Texture  (B  horizon) 
Drai nage 
pH  (B  horizon) 

Soils 


Subxeric  to  xeric 

Mesotrophic 

22-54% 

s sw 

1*530-1  820  m asl 
3 


C,  M 

Coarse  to  medium  textured 

Well 

4.5 

E.DYB 


This  association  occurs  on  dry  exposed  south-facing  slopes  at 
Subalpine  elevations.  It  is  subject  to  the  moderating  influences  of 
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Chinook  winds  which  in  combination  with  southerly  slopes  creates  a warmer 
microclimate  than  usual  for  these  elevations. 


Characteristic  Species 


Layer  Species 


Tree 

Pinus  contorta 

Lodgepole  pine 

Populus  tremuloldes 

Trembling  aspen 

Populys  balsamlfera 

Balsam  poplar 

Picea  engelmanli  x 

Engel mann  x white 

glauca 

spruce 

Shrub 

Salix  spp. 

Wi 1 1 ow 

Forb 

Arctostaphylos  uva-ursi 

Bearberry 

Achillea  millefolium 

Common  yarrow 

Artemesla  norveglca 

Wornwood 

Cornus  canadensis 

Bunchberry 

Soli  dago  multi radlata 

Goldenrod 

Epiloblum  angusti foil urn 

Fi reweed 

Antennaria  rosea 

Pink  pussy-toes 

Castellija  mlnlata 

Common  red  paint- 
brush 

Erigiron  peregrinus 

Fleabane 

Campanula  rotundlfolla 

Harebell 

Castllleja  occidental Is 

Indian  paintbrush 

Antennaria  racemosa 

Pussy-toes 

Fragarla  virginlana 

Wild  strawberry 

Gentlanella  amarella 

Felwort 

Grass 

Elymus  Innovatus 

Hairy  wild  rye 

Trisetum  spicatum 

Spike  trisetum 

Lichen 

Peltigera  malacea 

This  association,  due  to  the  dry  nature  of  the  sites  and  high 
elevations,  has  very  stunted  trees.  The  tree  canopy  is  very  open  and 
trembling  aspen  and  lodgepole  pine  are  found  mostly  in  the  shrub  layer. 
The  forb  layer  is  well -developed  and  dominated  by  bearberry.  The  grass 
stratum  is  sparse  and  there  is  no  dominant  species.  The  moss  and  lichen 
are  also  very  poorly  developed. 


90 


APPENDIX  B 

EXPLANATION  OF  DATA  ANALYSIS 
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APPENDIX  B 


FORAGE  INVENTORY  DATA  ANALYSIS  METHODS 

KLINKA-PHELPS  VEGETATION  PROGRAM 

This  is  a FORTRAN  program  written  by  Susan  Phelps  to  produce 
vegetation  and  summary  tables  from  a file  of  releve  data.  It  was 
developed  for  the  Research  Branch,  BX.  Ministry  of  Forests  and  revised 
for  the  Alberta  Forest  Service,  The  explanation  of  the  tables  generated 
by  this  program  has  been  split  into  two  parts,  the  vegetation  tables  and 
the  summary  tables. 


Vegetation  Tables 

The  vegetation  tables  summarize  and  average  the  plots  within  each 
plant  association.  This  part  of  the  program  essentially  collects  and 
prints  the  percent  cover  and  vigor  for  each  species  in  each  layer  of 
every  plot.  An  average  value  for  percent  cover  (Mean  Cover)  and  a 
percent  frequency  of  occurrence  (Presence)  is  given  for  each  species, 
layer  by  layer,  within  each  plant  association.  A sample  printout  of  the 
vegetation  form  follows. 

Ecoregion:  Derived  from  Ecoregions  of  Alberta  (Strong  and  Leggat) 

Association:  Arrived  at  using  a minimum  of  80%  presence  and  10%  mean 
cover. 

The  ecoregion  designation  appears  in  the  upper  left  corner  under 
zone.  Codes  are  as  follows: 
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Q3 


MW  Mi xedwood 
BF  Boreal  Foothills 

BV  Boreal  Uplands 

SA  Subalpine 
A Alpine 
MO  Montane 


The  association  name  is  based  on  significant  plant  species  within 
each  layer.  The  layers  are  as  follows: 

kl  “ main  tree  canopy 

A2  “ understory  trees  over  5.0  m tall 

E =■  epiphytes 

Bi  » tall  shrubs  and  tree  regeneration  - 2.5=*5o0  m tall 
B2  - low  shrubs  and  tree  regeneration  les  than  2.5  m tall 
C - forb  species 

6 " grass  species 

D - moss  species 

L “ lichen  species 

Other  calculated  parameters  and  their  definitions  are  listed 

below 

%P:  Percent  Presence 

: ranges  from  greater  than  0 to  a maximum  of  100  (present  in 
all  plot). 

~ no.  of  plots  that  species  is  present  in  4 total  no.  of  plots 
for  the  type  x 100. 

= percent  frequency 
MC:  Mean  Cover 

: ranges  from  greater  than  0 to  a maximum  of  100  (total  cover 
in  all  plots) . 
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total  cover  values  for  each  plot  - total  no.  of  plots  for  the 

type. 


%C:  Percent  Cover 

: ranges  from  0 to  100  (not  present  in  plot  to  total  cover) 
: measured  value 


S:  Sociability 
: not  measured 


V:  Vigour 

: 0 = dead 

1 = poor 

2 - fair 

3 = good 

4 = excellent 


Summary  Tables 


These  tables  constitute  a comparison  between  the  plant 
associations  determined  by  the  vegetation  tables.  This  part  of  the 
program  takes  the  Mean  Cover  (MC)  and  Percent  Presence  {%P)  for  each  type 
and  lists  them  species  by  species  alphabetically.  Mean  Cover  has  been 
renamed  Mean  Species  Significance  and  the  Percent  Presence  converted  to  a 
Presence  Class, 

Mean  species  significance  classes  are  as  follows: 


Percent  Presence 


Mean  Species  Significance 


Greater  than  0%  to  20% 
Greater  than  20%  to  40% 
Greater  than  40%  to  60% 
Greater  than  60%  to  80% 
Greater  than  80%  to  100% 


II 

III 
lY 

Y 
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These  tables  function  as  a summary  of  the  plant  species  for  all 
associations  and  allow  comparisons  of  the  significant  species  for  each 
associ  ati on. 


ENVIRONMENT/SOILS  - VEGETATION  TABLES 

These  tables  present  site  data  for  each  association  and  give  mean 
values  for  selected  parameters.  Explanations  of  selected  factors  are 
given  below. 


Ecological  Moisture  Regime 


VX  Very  xeric 
X Xeric 

SX  Subxeric 
SM  Submesic 
M Mesic 

SHG  Subhygric 
HG  Hygric 
SHD  Subhydric 
HD  Hydric 


Nutrient  Regime 


0 Oligotrophic 
SM  Submesotrophic 
M Mesotrophic 

PM  Permesotrophic 
E Eutrophic 

HE  Hypereutrophic 


Other  soil  parameters  are  explained  in  either  the  PLC  legend  on 
maps  accompanying  this  report  or  are  according  to  CSSC  (1978)  standards. 
Biomass  data  was  not  collected  in  this  study  therefore  no  values  are 
given. 
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APPENDIX  C 


SPECIES  LIST 


APPENDIX  C 


SPECIES  LIST 


A”  Layer 

Sod.  Code 

Latin  Nane 

Connon  Nane 

ABIE  BAL 

Abies  balsamlfera 

Bal  sam  Fi r 

ABIE  LAS 

Abies  lasiocarpa 

Alpine  Fir 

BETU  PAP 

Betula  papyri fera 

Paper  Birch 

LARI  LAR 

Larix  laricina 

Tamarack 

PICE  ENE 

Picea  engelmannii  x 

Engelmann-Whi te  Spruce 

Po  glauca 

Hybrid 

PICE  ENG 

Picea  engelmannii 

Engelmann  Spruce 

PICE  GLA 

Picea  glauca 

White  Spruce 

PICE  MAR 

Picea  marl ana 

Black  Spruce 

PINU  BAM 

Pinus  banksiana 

Jack  Pine 

PINU  CON 

Pinus  contorta  v.  latifolia 

Lodgepole  Pine 

POPU  BAL 

Populus  balsamifera 

Bal sam  Popl ar 

POPU  TRE 

Populus  tremuloides 

Trembling  Aspen 

B“Layer 

Spp,  Code 

Latin  Nane 

Common  Name 

ALNU  CRI 

Alnus  crispa 

Green  Alder 

ALNU  TEN 

Alnus  tenuifolia 

River  Alder 

AMEL  ALN 

Aifielanchier  alnifolia 

Saskatoon  Berry 

BETU  GLA 

Betula  glandulosa 

Dwarf  Birch 

BETU  OCC 

Betula  occidental  is 

Water  Birch 

BETU  PUM 

Betula  pumila 

Swamp  Birch 

CORN  STO 

Cornus  stolonifera 

Red  Osier  Dogwood 

CORY  COR 

Corylus  cornuta 

Beaked  Hazelnut 

JUNI  COM 

Juniperus  communis 

Ground  Juniper 

LEDU  GRO 

Ledum  groenlandicum 

Labrador  Tea 

LONI  DIO 

Lonicera  dioica 

Twining  Honeysuckle 

LONI  INV 

Lonicera  Involucrata 

Bracted  Honeysuckle 

MENZ  PER 

Menziesia  ferruginea 

False  Azalea 

OPLO  HOR 

Oplopanax  horridum 

Devil ' s Cl ub 

PRUN  PEN 

Prunus  pensylvanica 

Pin  Cherry 

PRUM  VIR 

Prunus  virginiana 

Choke  Cherry 

RHOD  ALB 

Rhododendron  albiflorum 

Whi te-fl owe red 

Rhododendron 

RIBE  AME 

Ribes  americanum 

Wild  Black  Currant 

RIBE  HIR 

Ribes  hirtellum 

Wild  Gooseberry 

RIBE  INE 

Ribes  ineme 

RIBE  LAC 

Ribes  lacustre 

Bristly  Black  Currant 

RIBE  OXY 

Ribes  oxyacanthoi des 

Wild  Gooseberry 

RIBE  TRI 

Ribes  triste 

Wild  Red  Currant 
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ROSA  ACI 

Rosa  acicularis 

Prickly  Rose 

RUBA  IDA 

Rubus  idaeus 

Wild  Red  Raspberry 

RUBLl  PAR 

Rubus  parviflorus 

Thimbl eberry 

RUBU  SIR 

Ribis  strigosus 

Wild  Red  Raspberry 

SAL  I ARC 

Salix  artica 

Arctic  Willow 

SAL  I ATH 

Salix  athabascensis 

SAL  I BAA 

Salix  barratiana 

Barratt' s Will ow 

SAL  I BAR 

Salix  barklayii 

Bard  ay' s Willow 

SALI  BEB 

Salix  bebbiana 

Beaked  Willow 

SAL  I CAN 

Salix  Candida 

Hoary  Willow 

SALI  DRU 

Salix  drunnondi ana 

SALI  FAR 

Salix  fariae 

SALI  GLA 

Salix  glauca 

Smooth  Willow 

SALI  LUC 

Salix  lucida 

SALI  MEL 

Salix  melanopsis 

SALI  MYR 

Salix  myrtilli folia 

Myrtle-leaved  Willow 

SALI  PED 

Salix  pedicel laris 

Bog  Willow 

SALI  PLA 

Salix  pi ani folia 

G1 aucous  Boq  Willow 

SALI  PYR 

Salix  pyri folia 

Bal sam  Wi 1 1 ow 

SALI  RET 

Salix  reticulata 

SALI  SCO 

Salix  Seoul eri ana 

SALI  STO 

Salix  stolonifera 

SAMB  RAC 

Sambucus  racemosa 

El derberry 

SHEP  CAN 

Shepherdi a canadensi s 

Canadian  Buffaloberry 

SORB  SCO 

Sorbus  scopulina 

Mountain  Ash 

SPIR  BET 

Spiraea  betuli folia 

White  Meadowsweet 

SYMP  ALB 

Symphori carpos  albus 

Snowberry 

VACC  MEM 

Vacciniuni  membranaceum 

Tall  Bilberry 

YACC  MYR 

Vaccinium  myrtolloides 

B1 ueberry 

VIBU  EDU 

Viburnum  edule 

Lowbush  Cranberry 

C-Layer 

Spp.  Code 

Latin  Name 

Common  Name 

ACHI  MIL 

Achillea  millefolium 

Common  Yarrow 

ACON  DEL 

Aconitum  del  phi ni folium 

Monk ' s Hood 

ACTA  RUB 

Actaea  rubra 

Red  Baneberry 

ANDR  POL 

Andromeda  poli folia 

Bog  Rosemary 

ANEM  LIT 

Anemone  lithophila 

ANEM  PAR 

Anemone  parvi flora 

Small  Wood  Anemone 

ANTE  MED 

Antennaria  media 

ANTE  MIC 

Antennari a mi crophyl 1 a 

ANTE  NEG 

Antennaria  neglecta 

ANTE  NIT 

Antennaria  nitida 

Pussytoes 

ANTE  RAC 

Antennaria  racemosa 

Racemose  Everlasting 

ANTE  ROS 

Antennaria  roseus 

ARAL  NUD 

Aral i a nudicaulis 

Wild  Sarsaparilla 

ARCT  RUB 

Arctostaphyl os  rubra 

Alpine  Bearberry 

ARCT  UVA 

Arctostaphyl os  uva-ursi 

Bearberry 
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ARNI  CHA 

Arnica  chamissonis 

Leafy  Arnica 

ARNI  COR 

Arnica  cordata 

Heart-leaved  Arnica 

ARNI  LAT 

Arnica  lati folia 

Mountain  Arnica 

ARNI  RYD 

Arnica  rydbergii 

ARTE  NOR 

Artemisia  norvegica 

Mountain  Sage 

ASTE  CIL 

Aster  ciliolatus 

Li ndley' s Aster 

ASTE  CON 

Aster  conspicuous 

Showy  Aster 

ASTE  HES 

Aster  hesperius 

Western  Willow  Aster 

ASTE  LAE 

Aster  laevis 

Smooth  Aster 

ASTE  PUN 

Aster  puniceus 

Purpl e-Stenned  Aster 

ASTE  SIB 

Aster  sibiricus 

Arctic  Aster 

ASTE  SUB 

Aster  subspicatus 

ASTR  AME 

Astragalus  americanus 

ASTR  STR 

Astragalus  strlatus 

Ascending  Purple  Milk  Vetch 

ATHY  FIL 

Athyrium  felix^femma 

Lady  Fern 

BOTR  VIR 

Botrychi m vi rgi ni anum 

CAMP  LAS 

Campanula  laslocarpa 

Alpine  Harebell 

CAMP  ROT 

Campanul a rotundi f ol i a 

CASS  TET 

Cassiope  tetragona  spp. 

White  Mountain  Heather 

saximontana 

CAST  MIN 

Castilleja  miniata 

Connon  Red  Paintbrush 

CAST  OCC 

Casti  1 1 e,1  a occi  dental  i s 

CERA  ARV 

Cerastium  arense 

Field  Chickweed 

CERA  BEE 

Cerasti urn  beerl ngi anum 

CERA  SPP 

Cerastium  species 

Chickweed 

CLEM  OCC 

Clematis  occi dental is 

Purple  Clematis 

CORA  TRI 

Coral 1 orhi za  tri f i da 

Pale  Coral -root 

CORN  CAN 

Cornus  canadensis 

Bunchberry 

CYPR  PAS 

Cypri podium  passerinum 

DELP  GLA 

Delphinium  glaucum 

Tall  Larkspur 

DISP  TRA 

Disporum  trachyearpum 

Fairy  Bells 

DRAB  AUR 

Draba  aurea 

DRYA  HOO 

Dryas  hookeriana 

White  Dryad 

DRYO  CAR 

Dryopteri s carthusi ana 

Narrow  Spinulose  Shield  Fern 

EMPE  NIG 

Empetrum  nigrum 

Crowberry 

EPIL  ANG 

Epilobium  angusti folium 

Common  Fi reweed 

EPIL  CIL 

Epilobium  ciliatum 

EPIL  LAT 

Epilobium  lati folium 

Broad-leaved  Fi reweed 

EPIL  PAL 

Epilobium  palustre 

Marsh  Willow  Herb 

EQUI  ARV 

Equisetum  arvense 

Common  Field  Horsetail 

EQUI  HYE 

Equisetum  hyemale 

Scouring  Rush 

EQUI  PRA 

Equisetum  pratense 

Meadow  Horsetail 

EQUI  SCI 

Equisetum  scirpoides 

Dwarf  Scouring  Rush 

EQUI  SYL 

Equisetum  sylvaticum 

Woodland  Horsetail 

ERIG  HUM 

Erigeron  humilis 

ERIG  PER 

Erigeron  peregrinus  spp. 

Wandering  Daisy 

call ianthemus 

FRAG  VIR 

Fragaria  virgin! ana 

Wild  Strawberry 

GAL  I BOR 

Galium  boreal e 

Northern  Bedstraw 

GALI  LAB 

Galium  labradoricum 

GAL  I TRI 

Galium  triflorum 

Sweet-Scented  Bedstraw 

GAUL  HIS 

Gaultheria  hispidula 

Creeping  Snov;berry 
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GENT  AMA 

Gentionella  amarella  spp. 

Felwort,  Northern  Gentiai 

acuta 

GENT  CAL 

Gentiana  calycosa 

Mountain  Gentian 

GENT  GLA 

Gentiana  glauca 

A1 pi ne  Genti an 

GENT  PRO 

Gentiana  prostrata  v. 

Genti an 

amerl cana 

GENT  PRP 

Gent! anel 1 a propi nqua 

Fel wort 

GEOC  LIV 

Geocaul  on  lividum 

Bastard  Toadfl ax 

GERA  RIC 

Geranium  richardsonii 

Wild  White  Geranium 

GERA  VIC 

Geranium  viscossimum 

Sticky  Purple  Geranium 

GEUM  ALL 

Geum  allepicum  v.  stdrictum 

Yel 1 ow  Avens 

GEUM  RIV 

Geum  rivale 

Purple  or  Water  Avens 

GEUM  TRI 

Geum  triflorum 

01 d Man' s Whiskers,  3- 

Flowered  Avens 

GLYC  STR 

Glycerla  striata 

Fowl  Manna  Grass 

GOOD  OBL 

Goodyera  obi ongl f ol 1 a 

Rattlesnake  Plantain 

GYMN  DRY 

Gymnocarpi urn  dryopterl s 

Oak  Fern 

HABE  HYP 

Habenaria  hyperborea 

Northern  Green  Orchid 

HABE  OBT 

Habenaria  obtusata 

Blunt-Leaved  Orchid 

HABE  ORB 

Habenaria  orbiculata 

Round-Leaved  Orchid 

HABE  VIR 

Habenaria  virldls  v. 

Bracted  Orchid 

bracteata 

HALE  DEF 

Habenia  deflexa 

Spurred  Gentian 

HEDY  ALP 

Hedysarum  alpinum  v. 

American  Hedysarum 

amerl canum 

HEDY  SUL 

Hedysarum  sulphurescens 

Yel 1 ow  Hedysarum 

HERA  LAN 

Heracleum  lanatum 

Cow  Parsnip 

HIER  TRI 

Hleracium  triste 

HIER  UMB 

Hleracium  umbel latum 

KALM  POL 

Kalmia  poll  foil  a v. 

Swamp  Laurel,  Mountain 

microphylla 

Laurel 

LATH  OCH 

Lathyrus  ochroleucus 

Cream-Colored  Vetchling 

LATH  VEN 

Lathyrus  venosus 

LILI  PHI 

Li  1 1 urn  phi  1 adel  phi  cum 

Western  Wood  Lily 

LINN  BOR 

Linnaea  borealis 

Twi nfl  ower 

LIST  BOR 

Listera  borealis 

Northern  Twayblade 

LIST  COR 

Listera  cordata 

Heart-leaved  Twayblade 

LUPI  SER 

Lupinus  sericcus 

Perennial  Lupine 

LYCO  ANN 

Lycopodium  annotinum 

Stiff  Club  Moss 

LYCO  CLA 

Lycopidlum  clavatum 

Running  Club  Moss 

LYCO  COM 

Lycopodium  complanatum 

Ground  Cedar 

MAIA  CAN 

Malanthemum  canadense 

Wild  Li ly-of-the-Yal 1 ey 

MELA  LIN 

Melampyrum  llneare 

MENY  TRI 

Menyanthes  tri f ol 1 ata 

Buckbean 

MERT  PAN 

Mertensla  paniculata 

Tall  Mertensia,  Lungwort 

MINU  BIF 

Mlnuartia  b1 flora 

MINU  OBT 

Mlnuartia  obtuslloba 

MITE  NUD 

Mi tel la  nuda 

Bishop's  Cap,  Mitrewort 

MOEH  LAT 

Moehri ngi a 1 aterl f 1 ora 

MONE  UNI 

Moneses  uni  flora 

One-Flowered  Wintergreen 

MYOS  ALP 

Myosotls  alpestrls 

Alpine  Forget-Me-Not 

ORTH  SEC 

Orthilia  secunda 

One-Sided  Wintergreen 
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OSMO  CHI 

Osnorhiza  chilensis 

OSMO  DEP 

Osmorhiza  depauperata 

Sweet  Cicely 

OXYC  MIC 

Oxycoccus  microcarpus 

Snail  Bog  Cranberry 

OXYR  DIG 

Oxyn'a  digyna 

Mountain  Sorrell 

OXYT  DEF 

Oxytropis  deflexa 

Reflexed  Locoweed 

OXYT  POD 

Oxytropis  podiocarpa 

Bladder  Locoweed 

OXYT  SPL 

Oxytropis  splendens 

Showy  Locoweed 

PARN  FIM 

Parnassia  fimbrlata 

Fringed  Grass-of-Parnassus 

PARN  PAL 

Parnassia  palustris  v. 

Northern  Grass-of-Parnassus 

neogaea 

PEDI  BRA 

Pedi cul ari s bracteosa 

Bracted  Lousewort 

PEDI  CAP 

Pedicularis  capitata 

Large-Fl  ov/ered  Lousewort 

PEDI  LAB 

Pedi cul ari s labradorica 

Labrador  Lousev«?ort 

PEDI  PAR 

Pedi cul ari s parvi f 1 ora 

Swamp  Lousewort 

PEDI  SPP 

Pedicularis  species 

Lousewort  species 

PENS  PRO 

Penstemon  procerus 

Slender  Blue  Beardtongue 

PETA  PAL 

Petasites  palmatus 

Palmate-Leaved  Coltsfoot 

PETA  SAG 

Petasites  sagittatus 

Arrow-Leaved  Coltsfoot 

PHYL  EMP 

Phyllodoce  empetri  f orini  s 

Red/Purple  Heather 

POLE  PUL 

P ol emoni um  pul cherri mum 

Jacob' s Ladder 

POLY  VIV 

Polygonum  viviparum 

Bi stort 

POTE  DIV 

Potentilla  diversi folia 

Smooth-Leaved  Cinquefoil 

POTE  GRA 

Potentilla  gracilis 

Graceful  Cinquefoil 

POTE  HOO 

Potentilla  hookeriana 

POTE  PAL 

Potentilla  palustris 

Marsh  Cinquefoil 

PYRO  ASA 

Pyrola  asari  folia 

Common  Pink  Wintergreen 

PYRO  SEC 

Pyrola  secunda 

One-Sided  Wintergreen 

PYRO  CHL 

Pyrola  chlorantha 

Greeni  sh-Fl  ov;ered 

Wi ntergreen 

PYRO  MIN 

Pyrola  minor 

Lesser  Wintergreen 

RANU  OCC 

Ranuncul us  occi dental i s 

Western  Buttercup 

RUBU  ACR 

Rubus  arcticus 

Dwarf  Raspberry 

RUBU  CHA 

Rubus  chamaemorus 

Cl oudberry 

RUBU  FAA 

Rubus  paracaulis 

RUBU  PED 

Rubus  pedatus 

Dwarf  Bramble 

RUBU  PUB 

Rubus  pybescens 

Dewberry,  Running 

Raspberry 

RUME  ALP 

Rumex  alpostris 

Green  Sorrell 

SAXI  TRI 

Saxifraga  tridentata 

Purple  Saxifrage 

SELA  SEL 

Sel agi nel 1 a sel agi noi des 

Little  Club  Moss 

SENE  IND 

Senecio  indecorus 

Rayless  Ragwort 

SENE  TRI 

Senecio  triangularis 

Brook  Ragwort 

SIBB  PRO 

Sibbaldia  procumbens 

Sibbal di a 

SILE  ACA 

Silene  acaulis  v.  exscapa 

Moss  Canpian 

SMIL  RAC 

Smilacina  racemosa 

Fal se  Sol onon' s Seal 

SMIL  STE 

Smilacina  stellata 

Star-Flowered  Solomon's 

Seal 

SMIL  TRI 

Smilacina  tri folia 

Three-Leaved  Solomon's 

Seal 

SOLI  CAN 

Soli  dago  canadensis 

Canada  Goldenrod 

SOLI  DEC 

Soli dago  decumbens 

Mountain  Goldenrod 

SOLI  LEP 

Soli dago  lepida 

Mountain  Goldenrod 
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SOLI  MUL 

Sol i dago  mul ti radi ata 

Al pi ne  Gol denrod 

SOLI  NEM 

Soli dago  nemoralls  v. 

Shov/y  Gol  denrod 

decenf 1 ora 

SOLI  SPA 

Soli  dago  spathulata 

SOLI  SPP 

Soli dago  species 

Gol denrod 

SPIR  ROM 

Splranthes  romanzofflana 

Lady' s Tresses 

STEL  CAL 

Stellarla  calycantha 

Northern  Stitchwort 

STEL  LOG 

Stellarla  longipes 

Long-Stalked  Chickweed 

STEL  LON 

Stellarla  longifolla 

Long-Leaved  Chickweed 

STEL  MED 

Stellarla  media 

Conmon  Chickweed 

STEN  OCC 

Stenanthlum  occi dental e 

Bronze  Bel  1 s 

STRE  AMP 

Streptopus  ampl exi f ol 1 us 

Twisted  Stalk 

STRE  ROS 

Streptopus  roseus 

TARA  OFF 

Taraxacum  officinalis 

Common  Dandelion 

THAL  OCC 

Thai  1 ctrum  occi dental e 

Western  Meadow  Rue 

THAL  VEN 

Thallctrum  venulosum 

Veiny  Meadow  Rue 

TIAR  TRI 

Tiarella  tri foil ata 

False  Mitrewort 

TIAR  UNI 

Tiarella  uni  foil ata 

Sugarscoop,  False  Mitrewort 

TROL  ALB 

Trolllus  albiflorus 

Globe  Flov/er 

VACC  CAE 

Yaccinlum  caespitosum 

Dwarf  Bilberry 

VACC  MYT 

Yaccinlum  myrtlllus 

Low  Bilberry 

VACC  VIT 

Yaccinlum  vltls-ldaea  v. 

Bog  Cranberry 

minus 

VALE  DIO 

Yalerlana  dioca 

Val eri an 

VALE  SIT 

Yalerlana  sitchensis 

Mountain  Heliotrope 

VERA  ESC 

Yeratrum  eschschol tzil 

False  Hellebore 

VERO  ALP 

Yeronica  alpina  v. 

Alpine  Speedwell 

unalaschensis 

VERO  SER 

Yeronica  serpyl 11 folia 

VICI  AME 

Ylcia  americana 

Wild  Vetch 

VIOL  ADU 

Ylola  adunca 

Early  Blue  Violet 

VIOL  CAN 

Ylola  canadensis 

Western  Canada  Violet 

VIOL  NEP 

Ylola  nephrophylla 

Bog  Violet 

VIOL  ORB 

Ylola  orbiculata 

Evergreen  Violet 

VIOL  PAL 

Ylola  palustrls 

Marsh  Violet 

VIOL  REN 

Ylola  renifolla 

Kidney-Leaved  Violet 

VIOL  RUG 

Ylola  rugulosa 

Western  Canada  Violet 

ZYGA  ELE 

Zygadenus  elegans 

White  Camas 

D-Layer 

Spp.  Code 

Latin  Nane 

Common  Name 

ALEC  SAR 

Alectorla  samentosa 

AMBL  SER 

Amblysteglum  serpens 

AULA  PAL 

Aulacomnlum  palustre 

BARB  HAT 

Barbllophoza  hatcherl 

BARB  LYC 

Barbllophoza  lycopodloldes 

BAZZ  TRI 

Bazzania  trilobata 

BRAC  ALB 

Brachy theci urn  al b1 cans 
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BRAC 

CAM 

Brachytecium  campestre 

BRAC 

GRO 

Brachytheci um  groeni andi cum 

BRAC 

HYL 

Brachy teci um  hyl otapetum 

BRAC 

LEI 

Brachytheci um  1 ei bergi i 

BRAC 

MIL 

Brachytecium  mildianum 

BRAC 

SAL 

Brachyteci um  sal ebrosum 

BRAC 

SPP 

Brachytecium  species 

BRAC 

STA 

Brachytecium  starkei 

BRYO 

CAP 

Bryoria  capi Haris 

BRYO 

FRE 

Bryoria  fremontii 

BRYO 

FUR 

Bryoria  furcellata 

BRYO 

FUS 

Bryoria  fuscencens 

BRYU 

PSE 

Bryum  pseudotriquetrum 

CALL 

GIG 

Cain  ergon  giganteum 

CAMP 

HIS 

Campylium  hispidulum 

CAMP 

STE 

Campy! ium  ste! latum 

CATA 

NIG 

Catoscopium  nigritum 

CERA 

PUR 

Ceratodon  purpureus 

CETR 

cue 

Cetraria  cucullata 

CETR 

HAL 

Cetraria  halai 

CETR 

ISL 

Cetraria  islandica 

CETR 

MER 

Cetraria  merrillii 

CETR 

NIV 

Cetraria  nivalis 

CLAD 

MIT 

Cladina  mitis 

CLAD 

RAN 

Cladina  rangiferina 

CLAD 

STE 

Cladina  stel laris 

CLAD 

CAP 

Cladonia  capitata 

CLAD 

CEN 

Cladonia  cenotea 

CLAD 

CHL 

Cladonia  chlorophaea 

CLAD 

COC 

Cladonia  cocci f era 

CLAD 

CON 

Cladonia  conista 

CLAD 

COR 

Cladonia  cornuta 

CLAD 

CRI 

Cladonia  crispata 

CLAD 

DEF 

Cladonia  deformis 

CLAD 

ECM 

Cladonia  ecmocyna 

CLAD 

FIM 

Cladonia  fimbriata 

CLAD 

GON 

Cladonia  gonecha 

CLAD 

GRA 

Cladonia  gracilis 

CLAD 

PHY 

Cladonia  phyllophora 

CLAD 

PLE 

Cladonia  pi eu rota 

CLAD 

PYX 

Cladonia  pyxidata 

CLAD 

SPP 

Cladonia  species 

CLAD 

SQU 

Cladonia  squamesa 

CLAD 

UNC 

Cladonia  uncial  is 

CLIM 

DEN 

Cl imaci um  dendroi des 

DACT 

ARC 

Dactrylina  arctica 

DICR 

ACU 

Di cranum  acuti f ol i um 

DICR 

BRE 

Dicranum  brevi folium 

DICR 

FLA 

Di cranum  flagellara 

DICR 

FRA 

Di cranum  f ragi 1 i f ol i um 

DICR 

FUS 

Dicranum  fuscescens 

DICR 

POL 

Dicranum  polysetum 
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DIOR 

SCO 

Dicranum  scoparlum 

DIOR 

SPP 

Dicranum  species 

DIOR 

UNO 

Dicranum  undulatum 

DREP 

REV 

Drepanocladus  revolvens 

DREP 

UNC 

Drepanocladus  uncinatus 

EURH 

PUL 

Eurhynchium  pulchellura 
praecox 

EVER 

MES 

Evernia  mesomorphia 

HELO 

BLA 

Hel odium  blandowii 

HYLO 

SPL 

Hylocomnium  splendens 

HYPO 

AUS 

Hypogymnia  austerodes 

HYPO 

BIT 

Hypogymnia  bitteri 

HYPO 

ENT 

Hypogymnia  enteromorpha 

HYPO 

PHY 

Hypogymnia  physodes 

HYPO 

TUB 

Hypogymnia  tubulosa 

HYPN 

PRA 

Hypnum  pratense 

HYPN 

SPP 

Hypnum  species 

ICMA 

ERA 

Icmadophila  eracetorum 

JAME 

AUT 

J amesoni e1 1 a automnal i s 

LECA 

RUB 

Lecanora  rubina 

LEPI 

REP 

Lepidozia  reptans 

LEPT 

PYR 

Leptobryum  syri forme 

LETH 

VUL 

Letharia  vulpina 

LOBA 

LIN 

Lobaria  linita 

LOBA 

PUL 

Lobaria  pul monaria 

LOPH 

BIN 

Lophozi a bi nsteadi i 

LOPH 

POR 

Lophozi a porphyrol euca 

LOPH 

VEN 

Lophozi a ventricosa 

MNIU 

AFF 

Mnium  affine 

MMIU 

ARI 

Mnium  arizonicum 

MNIU 

SPI 

Mnium  spinulosum 

NEPH 

BEL 

Nephroma  bell  urn 

NEPH 

EXP 

Nephroma  expallidum 

PALU 

SQU 

Pal  Udell  a squarrosa 

PARM 

CHL 

Parmelia  chlorachoa 

PARM 

SUL 

Parmelia  sulcata 

PARM 

ALE 

Parmeliopsis  aleurites 

PARM 

AMB 

Parmeliopois  ambigua 

PARM 

HYP 

Parmel i opsi s hyperopta 

PELT 

APH 

Peltigera  aphthosa 

PELT 

CAN 

Peltigera  canina 

PELT 

MAL 

Peltigera  malacea 

PELT 

POL 

Peltigera  polydactyl  a 

PHYS 

ADS 

Physcia  adscendens 

PLAG 

DRU 

PI agi Omni  urn  drummondi i 

PLAG 

ELL 

PI agi Omni  urn  ellipticum 

PLAG 

MED 

PI agi Omni  urn  medium 

PLEU 

SCH 

Pleurozium  schreberi 

POHL 

NUT 

Pohlia  nutans 

POLY 

JUN 

Polytrichum  j uni  peri num 

POLY 

PIL 

Polytri chum  pil i ferum 

POLY 

STR 

Pol ytri chum  strictum 
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PTIL 

CIL 

Ptilidium  dliare 

PTIL 

PUL 

Ptllidiinn  pulcherrimun 

PTIL 

CRI 

Pti 1 i um  cri sta-castrensi s 

PYLA 

POL 

Pyl  ai s1 el  1 a pol i f era 

RAMA 

FAS 

Rami  Una  fasti  giata 

RAMA 

THR 

Rami Tina  thrausta 

RHIZ 

GRA 

Rhizomnium  gracile 

RHIZ 

PSE 

Rhi zomni um  pseudopunctatum 

RHYT 

TRI 

Rhyti di adel phus  tri questrus 

SPHA 

ANG 

Sphagnum  angusti folium 

SPHA 

FUS 

Sphagnum  fuscum 

SPHA 

GIR 

Sphagnum  gi rgensohni i 

SPHA 

MAG 

Sphagnum  magellanicum 

SPHA 

NEM 

Sphagnum  nemoreum 

SPHA 

RUS 

Sphagnum  russowii 

SPHA 

TER 

Sphagnum  teres 

SPHA 

WAR 

Sphagnum  warnstorfii 

SPLA 

SPH 

Splachnum  sphaericum 

STER 

TOM 

Stereocaul  on  tomentosum 

TETR 

MNI 

Tetrapladon  mnioides 

TETR 

PEL 

Tetraphis  pellucida 

THAM 

SUB 

Thamnol i a subul i f ormi s 

THUI 

ABI 

Thuidium  abietinum 

THUI 

REC 

Thuidium  recognitum 

TIMM 

AUS 

Tiirania  austriaca 

TOME 

NIT 

Tomenthypnum  nitens 

TONI 

COE 

Toni ni a coerul eoni gri cans 

TORT 

NOR 

Tortula  norvegica 

TORT 

RUR 

Turtula  rural  is 

TRIT 

EXS 

Tritomaria  exsecta 

USNE 

ALP 

Usnea  alpina 

USNE 

CAU 

Usnea  cavernosa 

USNE 

GLA 

Usnea  glabrata 

USNE 

SOR 

Usnea  soredia 

USNE 

SUB 

Usnea  subfloridana 

E”Layer 

Spp. 

Code 

Latin  Name 

AGRO 

SCA 

Agrostis  scabra 

AGRO 

SUB 

Agropyron  sub secundum 

AGRO 

TRA 

Agropyron  trachycaulum 

BROM 

INE 

Bromus  inermis 

CALA 

CAN 

Cal amagrosti s canadensi s 

CALA 

INE 

Cal amagrosti s i nexpansa 

CALA 

STR 

Cal amagrosti s stri eta 

CARE 

ALB 

Carex  albo-nigra 

CARE 

AQU 

Carex  aquatilis 

CARE 

BRU 

Carex  brunnescens 

Common  Name 


Hair  Grass,  Tickle  Grass 
Bearded  Wheat  Grass 
Slender  Wheat  Grass 
Awnless  Brome 

Bluejoint,  Marsh  Reed  Grass 
Northern  Reed  Grass 
Narrow  Reed  Grass 

Water  Sedge 
Brownish  Sedge 


lOB 


Spp.  Code 

Latin  Nane 

Common  Name 

CARE  CAP 

Carex  capil laris 

CARE  CHO 

Carex  chordorrhiza 

Prostrate  Sedge 

CARE  COC 

Carex  concinnoides 

CARE  CON 

Carex  concinna 

Beautiful  Sedge 

CARE  DIA 

Carex  diandra 

Two-Stemmed  Sedge 

CARE  DIS 

Carex  dispemia 

Two-Seeded  Sedge 

CARE  GYN 

Carex  gynocrates 

Northern  Bog  Sedge 

CARE  MAC 

Carex  macloviana 

Thick-Spiked  Sedge 

CARE  MIC 

Carex  microglochin 

CARE  NIG 

Carex  nigricans 

Blackening  Sedge 

CARE  PAP 

Carex  paupercaula 

CARE  PAU 

Carex  pauci flora 

Few-Flowered  Sedge 

CARE  PEN 

Carex  pensylvania 

CARE  PRA 

Carex  praticola 

CARE  ROS 

Carex  rossi 

Ross'  Sedge 

CARE  ROT 

Carex  rostrata 

Beaked  Sedge 

CARE  SCI 

Carex  scirpoides 

CARE  SIC 

Carex  siccada 

CARE  TEN 

Carex  tenui flora 

Thin  Flowered  Sedge 

CARE  TOL 

Carex  tolniei 

CARE  VAG 

Carex  vaginata 

Sheathed  Sedge 

DANT  CAL 

Danthonia  californica 

DESC  CES 

Deschampsi a cespi tosa 

Tufted  Hair  Grass 

ELYM  INN 

Elymus  innovatus 

Hairy  Wild  Rye 

ERIO  CHA 

Eri ophorum  chami ssoni s 

Russett  Cotton  Grass 

ERIO  VAG 

Eriophorum  vaginatum 

ERIO  VIR 

Eri ophorum  vi ri di -cari natum 

Thin-Leaved  Cotton  Grass 

FEST  SAX 

Festuca  saximontana 

HIER  ODO 

Hierochloe  odorata 

Sweet  Grass 

JUNC  BAL 

J uncus  balticus 

Wire  Rush 

JUNC  DRU 

Juncus  drummondii 

Drummond ' s Rush 

KOBR  MYO 

Kobresia  myosuroides 

Bog  Sedge 

LUZU  PAR 

Luzula  parvi flora 

Smal 1 -FI owered  Wood  Rush 

LUZU  PIP 

Luxula  pi  peri 

ORYZ  ASP 

Oryzopsi s asperi f ol i a 

Northern  Rye  Grass 

ORYZ  EXI 

Oryzopsis  exigera 

ORYZ  SPE 

Oryzopsi s species 

PHLE  COM 

Phleum  commutatum 

Mountain  Timothy 

POA  ALP 

Poa  alpina 

Alpine  Bluegrass 

POA  COM 

Poa  compressa 

Canada  Bluegrass 

POA  PAL 

Poa  palustris 

Fowl  Bluegrass 

POA  PRA 

Poa  pratensis 

Kentucky  Bluegrass 

SCHI  PUR 

Schizachne  purparescens 

Fal se  Mel i c 

SCIR  CAE 

Seri  pus  caespitosus  v. 

Tufted  Bulrush 

callosus 

TRIS  SPI 

Trisetum  spicatum 

Spike  Trisetum 
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